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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 

group formed by grouping signal points of n-value 1st data string and pj ^tf' 
value 2nd and 3rd data strings on a space diagram and sends a modified m-' \ ^ K ■ . i.^^ 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 j\ * *\\ 

demodulates the n- value 1st data string, a 2nd receiver 33 demodulates - J i \\ \ 

m \\\ 



the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd *f i \\ V\ 

and 3rd data strings, and even in the case of the receiver having only n- „ / i) \>i\ y * ■ f m 

value demodulation capability of n<m demodulates data of the n-value 1st , . > <jQ f ...V T!-" \ T^^^Sj^] 

data string when the m-value modified multi-value modulation wave is H r±fy~ l V)t* ' * V. £ - v^' "C~V 



3$ 



LEGAL STATUS 

[Date of request for examination] 09.03.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner s 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3248807 

[Date of registration] 09.1 1 .2001 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



THIS PAGE BLANK (uspto) 



^¥7- 3 2 2 2 1 9 

(43)"fiMB ¥fiE7^(1995)12^8B 



(51)Int. CI. 6 

H0 4N 7/015 
7/20 



F I 



H0 4N 7/00 



FD 



(£118 H) 



(21)fcHBI»* 


^¥•6-79432 




000005821 




(22) tuns 


¥J5E63M 1994)3£ 25 B 


(72)#BW# 


^Kfl^F^Srp^HK1006#flfe 






1^ 13!l¥5-6646l 








(32)®$fcB 


¥5(1993)3)3 253 








(33)il^*±?Si 


a b* (jp) 


(74)ft3A 








f#SB¥5-132984 










¥5(1993)5)3108 








(33)flB6*i"ai 


0 B* (JP) 








(31)flBfe«±5B« 


^ 1WF5-261612 








(32)flBfeB 


¥5(1993)9)3 24B 










3 B* (JP) 









(54) imm&m &mm 



(57) 

hSr^ft UH-ffl«E»WTf«t 5 ^ < ©tit *fce2Sf 
& it g{§ i> X r A Sr St ft t £ Z t £ S fit) i: f 3 . 
[fltJEdc] a<3«l"et±mfl6[©QAMSEW*ff«:3*» 

7 , fl3Ufc|g^jSSfc» 1 ^-^^©nfg©^- 
IS 1 S<S« 2 3 T-fcitgglfs 2 5CJ;5 nfg©|g 1 

yy** 2 smm 3 3 Tftt* i =t-$ wtm 2 
i3gi«4 sx-itm^-fm, m 2 m3 

^T-t>nft©^ 1 t-*-^?ij©^-^ fcaaa-rsessB 




1 

^Wf *£nfB©V S B^Hfi^tr^lg-rs^ii^ 

±13§«? : 5? * ;Ws -5- £P D I TIE $ n fe 5 s y * Mi-sf t 
^?3fTIE1-SPt)ITIE^eh. ±I3^5IIIE^nfc5 : ^ 

[f*5RIS2] ^fn^ish.bT 8fit©vsB{l^§£^i§-r 
[ if *s 3 ] * n fc y * ;wt^ £ ?«fi5<s^ t © 

*)ft*§fc<DZ3—m >©^SV^^2^^)fJIE^I§©2•^ 
±8BSB 1 ft ^Se±8B* 1 m t> ITiE^T-ITiE-r 

^ &©sg{i^- i: b r eat- 

3 !3«©eiH^go 
[0 0 0 1] 

[S*±©*'Jffl#f?] *»Mtt*3iift&*wr?>c:i:fc 
[0 0 0 2] 

[t£*©ttffi] i£*P> T^^eigSSBfcfcR^&a-BT? 

[0003] ^tt^^^^Tvoejas^^jRisaa 

^*ffli:bT-3BHffi<b£nT^5£-r£&vv 

[ o o o 4] *»bf s«»%©saicii&i«.fc«>, h 

31 s$ © Si it it - tf ^ © f*i g © ft i: fi * ^ Ip] ± £ it 3 & 



(2) '«pBI¥7-S 2 2 2 1 9 

2 

5 « as a « ■* © m ft ©a «f w r*. c $ b t it * -r 

So ^©fe»3lSfri3t(iB#ftt^bTS<f isTsJ-K*^ 
SU WSejSi&i&SBTSSifctfSaib^. 
[0 0 0 5] b*btt&©fefe*&»fc»e\ 

10 IB©SJ^if-fX©F^©Sfl«^b<ttS(*#©S^ 

[0006] ^&&m-rzmis^fcmm,m. mnx^v 

[0 0 0 7] C;H*T*t;:£i§g£;h,T^3T VM 

[0 0 0 8] Sfryi'^TVCiMMSJ: UN 
T S C - T V fg^J ^ 6 M b p s t EESf b (S^- & 4 « 
20 PSK^^fflV^TDM^^CT*^B'^bblO©^5'>X 
#>^-T-4~2 0ft>*MTS CCDTVfi* b 

< (± i ^ +• > * ;b© h d t v &mm-r z> ys^t^m z ti 

TV^S„ ^tHDTV©ft±SMSi:bT If t>^- 
;KZ)HDTVfttSft 1 5Mb p sISOf- ^ tCJE 

[0 0 0 9] *r*M»3S*SiK:*^'rB:aaE«lg*ix 

30 ©NTSC©««aft1&**«ffl-rS. C©fc46. HDT 
V#|a©^B#P^{-ii^^>*^©NT S C«tt# 
gflSt^T* S & V^ fc V> -5 HHLS** ofc„ NTSCtH 

Div<Dm.mt(Dm<Dsmm. s««©s«nt, lift 

* fiHUeSIJt OffiStt t.^ < tlT ^ o fc £ 

[ooio] *caattftwsnTv^staE**si©HDT 

V©Sfe±®C^|*^;{iHDTV{f^$: 1 6 Q AM-"p3 2 Q 
AM i:V>o 7ct*^©^fi^iCT-^©* ^5531 bTVN i) 
40 -r^&V^ ^©TfD^MJH©^^ Millt-b-Xi 

t-sfe. b^b^ vmcD^i;* juTvmmjj&X'it, z 
<d£o t*mmz&^T\&± < mmm^-z- §t s tv# 

ttx 7^ ^ ;U T VfltSI<iD*Hfl«j'EeSRaS$tf t © T- ^ v 
50 to Cin(±^*©QAM^©^|l|^^©{f^*,©as^ 



3 

[0 0 1 1 ] 

SfMi:HDTVS{ji©i^Az:l4> &tzVz±.1&m^3n\i 

igg *«t»tt 5 - i: * @ as 1 r s o 

[0 0 12] 

fc#»ifl©ejiSSE«Bu jI^©A*6Pi:, JSi£*g£±l3 

mfifioDM ^ jja * * £ ^mas t * £ sift f s 

^(DAtj&t. mmmim (r, 

;i/^±-r p mom^&vmzP sk^k ttaae a p s 

k $zm®. £ mm t % mmm t m^sc *m -r * ££B© 

[0 0 13] 

BmfiiCDQAM*SC©^W«[^So C©m.&©{i-f-.<& 
£nffl©{g^P£#fybC©{l^S¥££S 1 5*-*^ 
©n'r©^— *C£|»)feTx d ©<f -sf.&f?© ©m/n 
^©{f^.^ t> b < ttiie^jSfflft:* 2 5 s -* jaj©^- 

[0014]^ p>m«e*ptt©«eHSftS?oS{S 

& njBCDe^sfc^w u g 1 5 s -* ai©e^*«H 

S*fc1-S. &£l^T6{f^il©*©p/n,&©{i^ 
jSUC p / n m<Z>m 2 5 s - * 5»J ft *TfS $ *t fKN bS§ 1 5 s 

-*tm2 7 : —>7*'iM.mm£.-t?>o z&m. mi?-* 

* tc n«S»*B**SB 1 5 s -* ?iJ©^ $r«I^S^f £> „ 
[0 0 15] ^©■WfcJ^SBSfii'^PMS* 

SSBbfe*^,' ^ST>5^^-i:^«[©m^tfe***)^ 

g««-c 1 5 s - * n 2 5 s -* ?u *m.mx- § % . 

|B)B# £ T > 5- 5- £: 'J>f*©«i§fg * * * o tt 
^15 r -*?iJ©Sff* s T-^-i.o bTP£tS©;&£<5 
S->^r/.«t5Cil#T-§5, C ©^^ 1 5 1 - 

* J?iJ£N T S C^feliHD T V©<ft«]EdWM?©flS«T V 
{f^£, SBZ^-^WSHDT V©rt«fi£#*©i*«T 

v fi^ £ in sfcTsci H-«*fc*tbT<w* 

©ffi§lt£;fr fcfcogflfclT-ttN T S Cfi-sf , ^ffl©tftn 
Sfe* & ti o §<s «f tt H D T Vm * £ S(S T- § 5 . C © 



(3) #18^7 -3 2 2 2 1 9 

4 

[0 0 16] 

[SlJSW 

[0 0 17] ^^©IIBfifiaiT-^^^HDTVfa^ 
10 HDTVe^©5\$>*;WI^SB3*U 

ia«B^ee©3t*r*i*^5. 

[00 18] biPb*%B^©^^*;i/^ligPt^f3lT 
iE©x>3-y, 5^-^HDTVfI^f©®^??^ 

4ffl^"C*«W X*^B^©g.^©^Jg^J© 
MttQAM, ASK, PSK©i5i:Constel 
20 1 a t i o n±£«-5v&£RB^&^fit©5 ; y*;i'^8S 
ifC^^T-^iiffiT-S?)* 5 , -0©^ii 

[0019)11 tt^gBQBC^&e&SB©^;*?- A^: 
f*ia*^-r. A*S5 2fc^*llllS»3fc*»S4fc33S« 

as 5 ^*>o^fiM i tta»©^fi<b$tifeA*(i^^^- 

«(SlgS3t«fc?)^15 ; -*?'J, D 1 ,i:^2 7 : -*?iJ, D 
2,^^35=-*^, D 3 {^8tb^S4{cJ:») > ggn 
{g^i:bT3i{teP5i!9ai^b, 7>rt6Cit), r 
©*He-^ttfijSB7t«t5Ax«Ml 0C2|C,ns. 
30 C©(l^{iAX^Ml 0tC*3V>Ttt7'>5 i ^-l ltfl 
fttggl 2 (C«t?) tiffin ix. 7>rtl3tJ;t) 
H tmSdc-^fs £ tL -2. o 

[0020] mmmmt, &mm& 2 1 s 31, 4it 

«t »)^1S{MM2 3, g§2g<f«|3 3, ^3§lia4 3 
til^tvSo ^1§I«2 3T-liT>5 i ^-2 2$r 

^ LT A±>3$ 2 4 «t »3 Xtt b, fXHS 2 5 t <t t) $g 1 ? 

40 [0 0 2 1 ] i2gj|«3 3t-(t 7>rt3 24^U 
TA*g)5 3 4 «t 0iH*bfce9t±a*#3 5{C«fct)^l 
5=-*?'Ji:S2 5 : -*?U* s «^^^ 3 7 t «t t> 

-o©^-^?iJt-&fi£^tis tb±iSP3 6«t!3tB^^*X 

[0 0 2 2] ^3§<I«64 3T-tt7'>5 1 5-4 2frh<DX 
^ttA^SP 4 4 t A t) «sa«§ 45CJ;t)Il ^-^ 
^ 2 5 s — * Ml 3 ?ij© 3 0(05*— ^W^tftBS* 

tl£rfiJc3§4 7C <t!J— 3©5 : -*i¥i:^f)t±l^g(5 4 6 «fc 

50 [0 02 3] W±©<fco£|B)bj£{s$Ufre>©lRl-©MI 



5 

©ttfg©3tV^t «t nJfg^tf^M^M^S. c©# 

* t <t o -o©s«^T-ttfg©^^ 5 §e*c*r bt^ 

5 ' t&aJffctteZo «aH-SIIONTSCi:HD 
TVJ:S«l«ISHDTV©30CDT^^;i/TVIt4 

ess-ran^ ^-;t-HDTVifsisstes», 
*;i/©ja«»#T?w:£tt©&**«?<fc§^ nffitSim. m 

[0 0 2 4] d©«^ />S7 , >5 i ^-*fflV^fc'JHiaa 

©sif^T-ttNTS c-TVfg^-ft, fpWTy^-t-zm 
7>^±*m^ tz^mmm^imta © ssit fctjSiSpf* 

b, E«S54Ci!)«iU SI»5 5t7>rt5 

6 C «t t) eSSSS 5 7 fcJ: D «S 1 0 fc» »3 fiS£S& 5 8t 

[0 0 2 5] mi Sfi*t2 3T*t±, T^^t/^ftfcSfc 1 iP 

hco^mm ^wmm 2 4 1 «t 5 , mi ^-^^jcs^ 

t-S^-^^rW^-rSo H*fcbt\ ^2^(1^3 3^ 
g§ 3 §{f $S 4 3 m^-^JUfcHfcrtg©^-*** 

IftSS*©^ * MRS * S«T- § 5 o 
[0 0 2 6] ffc^ &gB©IftBj§£-r2, 0 m 2 fet^f 1 

[0 0 2 7] 2CA^ #St [HS§ 3 T* 

Ilf-^ i:I2 :r-* 5>J1B^ £ & 3 ^'JfB 

^©3o©^^;i/fl^£#j6i;**iSo 

[0 0 2 8] «*K8Mfefl|^*»A*$nfc»^, Rtl 

^©i&^^-ft* 1 t=-*?u«-^> n*»e^o««fiK«- 
$:^2 7 r -^?iKS'^. mm.m^(Dm^m0Sc,^m2^- 

££Ttt*S<S^C*3S«-^5l©flm&£Wfc 
b < tt£H--rsM^j&ffi«£W/£3eiel» 6 7 D ^ 
SMs-^ ttfc bT(t^©&S& ^IS *> b < tt^HI" 2> „ 
gmm 4 ©tfCttiSSE b& 2 o©»l«©&^t:$g$I* 
H3ftfrV\ ^fiiOQ AMfi-sfftff §o ^HA±;S&6 1*» 
60eftt*lAMS«g6 2 ti2 AM$fg6 3SC 
3££>*x£.o cos(27rfot)fcS«E£«$fi£«6 4j&»S>©» 
S&©-5*>— otegl 1 6 2iZ&*) AM'gfi£ 

§§6 6£j££ft9 0° PIJtlTv sin (27rf«=t) ©« 
Src*2AM£H«6 3ta&£>*u #ffi©tS*g£S3ft§ 
(tfe^, ^S6 5f, Ig2 AM§E8S*£i:l=?£&£ft, & 



(4) '#^7-3 2 2 2 1 9 

6 

[0 0 2 9] @3©1 6ft©— IftWSQAMClif^^ 

mm4T-m£.irz>±x<Dm^&, a3tbfe2o©ss^« 

Acos27Tf=t©^^ h)l8 1 i:Bsin2^rf c t©^.^ WW 8 2 
© 2 o©-< ^ b Jl/©-^^ h JVX- S5. 0 ,&ip 

10 QAMCl^a^aav a 3 , a«©4fil©iilsffifc b» 
b 2 , b 3 , b«©4tt©lBIItt©ffi<*-&toi*K: «fc t)^It 

i 6 ©<g-^jai#R5£-c in 3 ©as i *et? 

iS8 3©C 11% {f-^^8 4©C 12 , I^jS8 50C 22 , 
<s-%&8 6©C 21 ©4o©ff-f-*s#^1-S e 

[0 0 3 0] Cutt^* WUO-aai:^ WUO-b,© 
-nfiK^^ Cii=a 1 cos27Tfot-biSin27Tf 
c t= Acos(27Tfot + d7r/2)i:&?>o 

[0 0 3 1] C^T-B3©ii3^«±t^{ti)0-aa 
ISCBBSiftA^ ai-a 2 ^A 2> 0-biHSBi, b 
20 ^-b^ftBsh^ftb, H±»cw-r. 

[0 0 3 2] 04o^#^b;i/it:StJ;?t:, 

i e^ce^^ffi-rs. .r ©&©#,■££ 4 b i t© 

««t*fJS**Scii:K:«tt), 4 b i t ©««££# 1 
[0 0 3 3] 05 i:2ISf^S:iSLfei^©fffl 

-asw^iyjftwj^^-ro ass, &<s^iib©*e*# 
«jfctt*^jsira©ffi«*s t- g 5 is. »m i- <t d 

30 Sfg«IT-tt^©2^©ilS'JA J fflll^^'9v i^l^-b 
* 5 SE<S:5. fi6oT-«8?lfc:B:ia5©J:efc*IBIH©E 
eiC-r?)©^^ bV^i:V^fc 1 ^^TV^5. tfcoT 1 6 QA 
M©«^A 1 = A2/26affjS©ES* s - JKWtC^ 

[0 0 3 4] ^ts ##PJ3©£{i«8 1 ©»^. *"Tx ? 

l7 :r -^?iJi:m27 i -^?«J«-^{c £ fc 5^3^- 
^JUfct^-iU-rS. fLTi6t^ti^:, 16^© 
«-5rfHt) b < ttm-^^»f ft 4o©«^PC#l!l Ls «t 
1 7^-^ ?U© 4 o©^— ^ ft t #^©{i^^{CfO 
40 tiiti). o^Ollf-i'Wl lOl^Ilr-^ 
ftte©S$ HS^jSIP 9 l©4o©fs^©-5*.©V^-rti 

fr-i&mm u o i (DiM^tm 2 ^pg©m 2 «^*» 

9 2, OOCi^, ^3tEOS3g^M9 3, 10 
©»&S6 4fclE©S64e^j&ffip9 4s 

« ^©** e>— o©«^js*se 2 =r—z n<om.\zfo t 

taJRbTiSffi-r*. »1 6QAM©1^2f-? 
?U©2bit, 4ffi©T r -^, 6 4fIQAM©a-&4 b 
it, 16fS©^— *ft9K 9 2, 9 3, 9 4®M 

fyii^^p©^© 4 u < ane^jAptia 

50 1 CO£olzm>omxZ><, if©*K*»»ftRat55e5. fs 



7 

^©9 1, 9 2, 9 3, 9 4^©fU»3^T(i^l7 : - 
*g¥©2b i t D«$fc*Jfc:ft«>&ft4. 3d 

bTSSl^— *8I©2 b i t £31 2^-^3*1© 2 b i t 
< VXmmx- 15, f LT^l t 1 — * ?Ufct§{f 
^©r^^iRStf— £«U2l±**lK 4 P SK§f^t 

[0 0 3 5] i;f08t,'Ilr-^5ij02t:s; hi: 
* 2^-^511© 2 tT y KOidtJ^T^yft^-t. 10 
[0 03 6];<DS^ HDTV{f^£{£i^#i;jS^ 

2 5 r -^?iJ{Cil5^^fg^§S!jf3^T , ?.C:i:{Cit), 4 
P SKfflgffi^XrAt-lif 1 ^—^ £iJ©N T S Cffl^ 
<DW&*s 1 6 QAMXI1 6 4QAM0§(|^rA 
T-tt^l7 J -^?iJi:^2 7 : -^?iJ©^^II^T-&, Z 
tlbZinMLX, HD TV©^^^f5Cli:A s T*t5o 
- [0 0 3 7] tzt~® 9 © i-5 K:«^iaffi«*««g«t: 
bfc^r, 4 P S K §I3«»^ <^T?f§ 1 iUR£6Mrc'* 
b3fegP^fc©ffl©^l/^*;i/Kg§SI*sfeS. 20 
KffiK£Axoi:-f 4P SK&3@&*j£I*&6Ato©. 
Jg*lT-<fcV>o b*>b£A-ro£*i^b&#?> 1 6QAM£ 

4PSKSram-r^-&tit^T, 9fg©oi* 
;i/Jf-**f htS„ H*gEJ5t5b:&V^4PSK©{f 

1 6 qam*- h'r-m^ ^ titmtimm^tm 
rax- § s^tt^^ns. c: © <t -5 ^s^uffi^i*© 

Xt£^<, W*7 s i?^;UTViKaSA»TOesn*fc4PSK 30 
©Se** J ;«fcffi[14Cfc#^S;*ixT^S. -m# 

piift©EgsA s ^-r5fc«>^nifgi:</%^5 0 se-oT, 
4P sKt- h-©^fiS;kfci«e>-e-&^. ^otaie 

QAM^-K"e»fcl4PSK©e^jS*3ai**fr&, i£fl 
•;b£:ft*©l 6QAM«fct>Ttf*#3to*j&gfc&S;: 
t^^Stli. *3 L-&^fclBe>ftifc«|fS©«;&-ett 
SKIT- 

[0 0 3 8] *^©^{i^ 1 0 © <fc p tiS 9 1 ~ 
9 4 ffl 4 o©4MSI^jjSS(OEI6Bt C i: t i 5 , » 40 
fcU P S KM 16 QAMg.m<Dmm^lJ&T\f % Z. tifi 

[0 0 3 9] CCT-§fl^Jgfc^{gtB^i:©Sl^i&B^?> 

mw.2 3©§{f;£5Slco^Ti!>^5. 
[0 0 4 0] £t\ f^^;i/IItt5 1tIlgII2 

ess 5 i a 4 p s Kmmmx-sb 5 , ©m 2 t-s&b;§ 

fiSQAM©a««HA»e>AM*H«tl*l»^&*)©Tf* 50 



#P8¥- 7-3 2 2 2 1 9 

8 

5o A^fi^i A;bg(5 5 2£^bT^ISi§5 4 i:A*$ 
i£iaS5 4fH:^saA^gPl 2 1 tc«fc A^fl 

- 2 ffiffiffl AMIDES 1 2 2 t&^Wimmt 9 0 ° <£*@# 
S&*»ja!«£«W-fSSB2-2ffiteffl£Hig|gi 2 3 
t2 ?> , C n £ ©{4ffl^^S?{±-&fiKg§ 6 5 *u 

[0 0 4 1 ] C©B#©^iaM^^— 7^7^AS 

± tf * fc » fc - « W KM^jSI fBffi«tt« BBH8 1: -T « © 
tfWStfcfcoT^*. -o©«i;LT\ if,^12 5$ 
' (1 1) , fiMMll 2 65 (01) s fflMMll 275 
(0 0-) ,.gfjS12 8S (10) i:^* b £tt; 
1". £©»^4PSK©jjsig^2 3#»je&7 : — * 

±©^itiffiA s 55tc$tis. eii sx-wtw-tztmigm 

ffi.2 Zifi&i?* MRBMkb 1 ©<s^£ 4 P S KTglf-T 
4©K*ffi;<2>S&j3Hg ff ^©gffiStsfflo^ DO-a, 
RS©ggSt£ A-rch^lS-r 5 i: 3@lfs PS#¥-oD«<£tSta AtoW 

±x-mm-rtn£, m 1 s@»2 3 #g{§qj#gi:&5. 

[0 0 4 2] &i;:Sg 1 §{ggl2 3 Co^TxE^S. SI 1 
§{f£|2 3 fct&ffSS 1 ^^©^{ifi-1-^ b < it^^^JV 

mmm5 i*»e>©4PSK©3anse^&«fii 0©*^ 

§sl25^bt, /hS©7'>7 i ^-2 2TSIU «3§§§ 

2 az&r>&mm^*4PSKm^}ifri3:Lxmm?- 
2>o mi 2 3 ^^^^e^s 5 1 © 4 p 

SKJfcli2PSK©I§S§lU t^^TVM^ 
^-*a!{t^©«^£g<f -T 3 «t a CRttSftT ^ 

[0 0 4 3] il9«^l g<g*©*fifc:7n vtmX'im 
M 1 2-frt><Dm$iZ7>7 L i-2 2X-&B bfc, d ©{§-?- 
fiA*/S)S 2 4 <t 5 A^7 bfc^s a&£i£B£IIIS& 1 3 1 t 

?r/2«i 3 2iz£*)m£&tm$zMm&&n&£ 
*u &*m i mmm\Bi$8 133^2 {nm^rns^ 1 

3 4C±!J, m&lsX^2>l8.ft1fi&*$k&{sX&$L£ 
tl, 5.>-ymtotti®&l 3 5tZ£Q#4 AXUv h 
SUtS-^aiibTS^'J^tt, ^ 1 taS'JS^nil^ 1 36t 
^ 2 MgiJS^lBlEg 137CJ;t)2 o©&£ b fetHIf 

1 ^—t>?m±& 2 3 2 $m 1 7 : —*?mz.'ig.m 

Zti, t±i*§l5 2 6 t«t »)Hi*#ixS. 
[0 0 4 4] ddT-Sfsfl-1-402 0©-<^ 
V^TBteB^^-§ 0 ^^^^UiiffMS l©4PSK©5jHfS 

«car3^m 1 gtmm 2 3-e»g$jififtt, t» uess 
Wfr^s -i z&±<te^mm($)i£3kftx-izm2 0© 1 5 
1 ~ 1 5 4©4offlit,'S'r-st5, 

[0 0 4 5] b*»b, HBPttfi^ggcfCy'-YXtfeii^ 

©ts*a^^^>{4fflS^©^S5§»t§^$nfeii-9-^B: 
fi^-*©iiH©fei>-^©^a(c^-rso {i^*>f> 

ggn 5 t »©«^ h *JS'JT- ^<&5f;»i7-l/- 
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T*#&<&So feMflSSilfc* 7 — 1/ 

<fc<^„ dOSgSS* 2 A RO tfem-fZ>o 4PSK©RgHtg 

mxtKDmm^!^. 1 5 1 *«ia 2 o © i o - a», 11 
a R o, 1 0 — b R i 1 ^ A R oO^T-ftf 1 mmw. 1 

t^T^Witlt-ll.. T>?^2 2©i§5£b£: 
»£©*««£ roll's ^<8t±5^/%feS-^i>X± 

mmm^cDtfcm itm 1 2 3 © 4 p s k mi&gmm 1 0 

fitSA T oi:^»t-So '©' i:tcJ;i3T>^^-2 2©4i 

i roW±s ^ sittt^tiT-fe o t &m 1 

6 4QAM$rgfIf-i,J®-gr^ IS© 
m 3fc£i&£&£ffi£^SCi:* s , an^So £©fc 
fei25 (a) ©<fc?£j£{i£tl# (7r/4 + n7r/ 

2 ) ©^jS±©{iie«- 8 ^©{t^^ses uite-rti 

«s 4ilfg^^Ct t)^jg|^S:S^T-^^o Xs HI2 5 
(b) ©«fc-5l;:n7r/8©£jg©Jg:RfgLhfc: 1 6-ir©{i 20 

©flSKISEllife^ASSfflt- S £ £: £ «fc 5 {E^j&iflSKI b 
SW4PSKS1 6QAMaEH<g-9©«j3**«»fc:?i 
£T-§So £©*g-&A,/ (A1 + A2) = t an (7r/ 

8) fc&s«t-5t»e#i©e-^jSi*»«uitifi-rntt 
■5 ci^^fisa (lis) © q p s Kt^cefM 

B£AM3?©^Sli£M-rSCr <t4>"TrtSo C©±§-&g§ 
1 §<sl$ 2 3 ©e^fMKMUfiB 1 3 8 tt{i^©fig 30 

ggm{i^-*> b < ttffie^sis^^ pm, a M^©«^-r 

[0 0 4 6] <*tci£ft*» ltS509 ©^ h 
v\tc:cfliilffl 1 6PSK©ai{i{t^£iftsy31-5 
fcl29©J:-5K:{g^8 3©*^^ t-;i/#|6i©JS4iA 
i*BI18 ©7^* ;i^BM 5 1 © 4 P S K^{E,j£fs£JB 
±)ATo<t t)^t<-Ti>o 12 9 ©^ 1 feRg©<s^ 

^8 3, 8 4, 8 5 s 8 6©<g^ttjBWSn?^-r»l 4P 
SKg{I"nJt£ffi*£8 7trASo Zix?i©ifS:Il§I 40 
£12 3f§itfeS^ C©4o©@^j&ttBI2 0©g 

i2 3lii9©1^8 3, 8 4, 8 5, 8 6©l->-fti 

*sebT*»ia2 o©«^i 5 1 i:*iwu an 

* {±0 8 bfc «t a t:, mmm 1 ©» 1 
9 1© (1 1) , izvmir— $n<D (ii) t-$> 
ho %2mm, mzmm, s§4t,ps©«i§r&i5]«t;:bT 
m 1 T-trvi&mmntiz . ^ss, * 1 ss« 2 3 1± 

1 6QAM*L<(±3 2QAM4)L<H;6 4QAM©I 50 
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f^i&b(DmRm^<D&BL<D7 : —*m<D5*>. mi? 

— ZMCD 2 b i t CD?— f><Dfr%&.mi-2>ZtlZtji% e 

z <Dm&&m 2 ?-^m^m 3 ?-*mcDM^i£±xm 
i~m4©^-fy<i^p9 1 cs^nstfei 15 s - 
*ai©<S-9©«Wfctt«»fc-#a.&v , >. b*»bitti£*© 
ic: fcfci5# £ S © a*-* s «*. o ?<£ttm&>&m 

T'&S. 

[0 0 4 7] t,u mm<Dtpmm<Diiit>izm^&te^te 

6>EI9©«fc-5)6efife*©M^«M*ilS©-ia!© 1 6~ 
6 4QAMfilT§5. b*>U fuiE© <t "5 £ife±{5 

&tm\ «se^T-(i«M©aa* s iix.5i:*T*>±{f 

So £©tt»B:n'4rv h©JT*»±lf=i^ htf&flPPfrC 
J:»)K<&£«ev>|H&M5#6iK. iiMm±fiiiifs»M© 
±§£r 2 0W, jttS&fBgT? *» 1 0 0 W~ 2 0 0 WgST$ 
So ttoTs H9©«t^«te^*ffi»*SC©l 6 Q A 
M-e4PSK£ea£b«fc-5£:bfc»^l 6QAM©*He 
ii 2 A ^ = A 2 T- & S A> £ 3 A Toi&W tt£*) mtix mMt 
Sfc9flS!&gi:£S. Sitt*4M4feJ!)C4PSK 
©9|g©l*^ST-fe5. iP04PSK©I 1 

/jnss © t > t- i- x pjtg c b «t a t -r s t > ^ffis 
i+ is 3 ti x v ^ mm x a: i n « tt © & ti * f# & z t a n 

bl^o F!l^«4 0W©->^fAtli3 6 OWMh*!) 

[0 0 4 8] #^T^Si:«tA^C^:T©Sft^ 
* s |s]b^:is$©T>^^-©^, |s]b^{sa^^e>^Sg 
g6ff^^^*#»¥* s J:V^o b*»b^#^©St£S 

T>Ti-<Dgmwm£*m&fr"&tzi'?.?i±t:m7Lxfr 

[0 0 4 9] CftS^WC^S t 4 P S K tt'J^© 
7>7-j-&m^tzWi%-X{&-3X b©S{gS>^^AT-S(g 
$*g<s#»**t^>-r. 6 QAMIiipl7>Tt 

AT? 5«$-B-K*fc*-&ofe H D T VSf ©iSftJOffitt^ 

- 1* ^ sffv ^sosit * pi^-t n« x a 

^itT-4 P SKJ: 1 6 QAM, m&lz£ 564 DMA* 
[0 0 5 0] fflfUtmi 0©<toC3Al=A2i:^Si 

0 v^m 1 * asm * t s -r 1 1 «t t> , ^mmmti *t o- s 

3^#T-jSl, 0 ;©1^4PSK^ItSfefeOSg 
A(4)(i^b^9 5t s «If§, 2A 1 z ©^tIi:'S 
So £&©lStgA( 1 6 b;i/9 6T-SIT-I (A 

! + A 2 ) 2 + (B, + B 2 ) 2 ©¥73*!£:;&So 
[0 0 5 1 ] 

1 A ( 4 ) | 2 = A 1 2 +B 1 2 = A to 2 +A to 2 = 2 A to 2 

I A( 1 6 ) | 2 = (Aj + A 2 ) 2 + (Bi + Bz) 2 =4A 
to 2 +4Ato 2 =2 8Ato 2 
| A(l 6) l/l A(4) |=2 
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-mw<z&mmz- ttmmi 6fiBQAM©«wtt-e&&^ 

Sd«3 3T?S«T?SS. HI 0©±§i^ JUl^fiJ©^- 

9 1 ©*>©<i^,6©**S^8t« A xT-$, t) v ■ 4 P S 
K©<f^j&RgS§SI2 Aii;lt^Si:A 2/ /2 A^S. Aj 
= A 2 «tt) l/2©e^raSg86fc3&t)> |S)^v-U 
-b£f# .fc5fcr3fc2te©jg«©g«jftK, i*;^ 
— T?tt4fg©g«*}fi*SjfiJ>Ki:«t*. 4{g©g<ff&g£ 10 
»5fctt, i2gia3 3©7>rt3 2©fir 2 $: 
!f§lg{f£I2 307>ft2 2©¥S^gr 1 {Ctb^T 
2{g-rftt>*,r 2 =2 r,t-rn««tVV mfcBBlgg 
$6 2 3©T>^:h#igg3 0cm$&£2 3<g«|3 3 ©7 
>rtlg^ 6 0cnttiiaill-e?5. COChicJ; 

MiTtlfcfH D T V^CDSffc&tl-— hr*#|i]— 

t §{&»©«*£ ja-&o &#©-y— 

WfeSltii fctfT?**. fcti2gftt3 3lif 20 
©^^hftil^ CCfs-4PSK©€-F5i 
©£&Ce<g,^{fm;fr#?*£oT^ ilOfflA 
^ A^tb^tCfc ») 4PSK(03a6««*K:»r*»Bl 
6 APSKCDSSe«*tfcn,ei:*2g««3 3©7->^ 

[0 05 2] ^©«iS{b^tfSfctolt#bT^5i:, 4 
PSKOlS^SIx^;^-^ (Ai + A 2 ) / 
AjPfgrnSn.a^itl.i:, tr#16IQAMt- 

se-rs a goe^HffiHf «A a , 4 p sKttit 

afcSOft^SUBUSKH^Aa, «^IHIffi*l©Jt*tt 30 
A 2 /2A, T-$>S*e.§:{lT>^^-©^g$rr 2 i:t-^, 
til l©«fc 5 ffifftl 0 lttSflMiiM/ 

3r-{g2£rii 6 i:fg2g{i£g2 3©T>^^-2 2©*gr 
2 ©H&£g|-f= 
[0 0 5 3 ] ^102 tt^S§gt{l*f ,£©±§£r© 1 6 Q A 

—&>&g£ L*fflS«JT-tt3&V>. Ell ia»e>n a6 &5fgjy. 
±tf J f>LT*>^2g{i£S2 3©7>Tn§r 2 li$g 

[0 0 5 4] *S©»&* 3aie«*H:liR«$*lT*5x 40 
— ^tteLhttfcftfc^. dfflCI iifr^n 1 6tt5f$tlT 
tfli uv^fctfuii ;o^Jii icon 

1 0 4tt3i«3i^l/^— 4<ST»2g««|2 3©T>^ 
^-*gr a (4 2flgpfc*:*. £fc> ^ 1 0 5 tt^m^JV 
¥-#2fgT?r,tt*j5igfc£S. HfflfcnJ 

[0 0 5 5] n a6 #5 «fc ^/J^^d £&Ai£A a xmM 
t5t 

n 16 =((A 1 + A 2 )/A 1 ) 2 g 5 50 
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A 2 ^ 1.23A, 

Ell 0**>«««^»|ffl©8E«*2A(4), «^ctSr(3 
£ 2 A (16) ts A(4) A (16) - A (4 )t± A , £ A 2 

®L^X{A(n)) 2 ^5{A(l4)) 2 £-ftl&£\,^ 
JfcCS9B©6 4APSK««£ffl^fc08&5V*- . ?g3g 
(f$H3tt, 6 4f|QAMWf#5. 

[0 0 5 6] El 1 2 ©^ h ;i/EU4EI 1 0 ©^ h ;i/El 
©^•t!im^il<&4<l*e» 1 6tt(CJfiD$#feiS^T-$) 
So Ell 2©SBl»g9e^»9 l©»p{Cttffi^l 7 

0 *%$&£ LT 4 x 4 = 1 ettoe^^BBPHCBB 
£*iT^5<, £©*§-&s 4PSKi:OSffltt^itti> 
£ K>S£H rf3© Ai^ AtoIC Sft^ U & It tifcf & 5> & vi «, 
M3ff«4 3©7->^^-©#SISrr3i: LT. 
Hl*«^n6 4i:S*Ufc»^©r3©ffl[*, L 

r 3 2 ={6 V(n- i )} ri * 

t&?>. El 1 3 6 4fitQAM©*Sr3-tb*fSSfn© 

[0 0 5 7] fe£U Ell 2©J;?ftIEgT*ttgI2g{= 
£13 3T*gft Lfef^4PSK©2b i t LA^IiT-t 
fcVVDT-SSls »2» J63©3o©H:fcttfcJ5fca:S-e.5 
fcBu SB.2SS«3 3KteK6 4fltQAM*SI«*»c,^ 
Jfcl 6ttQAM*fcflrrs«fi6fc4,fc-B-a3i;*sS£L 
(/->. 

[0058] EH4©«tdtc3 mmmm^^^jv- 1 
s . » i *R£ w t- ittB^-r s t x sb i ^sa^t yM-^.^i¥ 

9 1 filg 1 5 s —* ?U© 2 b i t© (11) Sf!lt)feTfe 

[0 0 5 9] jg 1 M^Hfi 1 8 1 2 

7-^J®2b it© (1 1) *m*)$>XZ><, IB 2 913- 
fOm^gf 1 82CH: (0 1) *3M#M^jSit* 

1 8 3 fctt (00) ft« 4 lU^-SHf ^.£g? 184tli 
(10) fcfJDfcTS. >I©Ci:(iEI7i:^{ffiTfeS. 

[0060] eii 5 ©sg i mmo^? hjmzm^xm 

3t-^ ?'J©{i 9^B«*» L < £ 4: m x. 
JS2 0 1, 205, 209, 2 1 3 S ( 1 1 ) , 
202, 206, 210, 2 1 4 5: (01), is^& 2 

03, 207, 2 1 1, 2155: (00), m^jlZ 2 0 

4, 208, 212, 2165(10) tttl^ ^3 
5 s — *J'J©2bit©7 J -*5l«l7 ; -*, JH5 2t ? — * 
tttult, 3Pgjf©2b i t7=— i'tftiUTeSf 

[0 0 6 1 ] 6b i t©7 ; -*#jg&fe*l:rT-&<;£3P,l3 
<D&W.£ LT 3o©U^;u©t4fg©g&5§{I«rtN 2 
bit, 4b it, 6 b i tcD^^Sg^lM©^— 

[0 0 6 2] 3P§iieiiB#©i^5:tt5*>fe#i. 
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tz «> t. &mtiim 3 %&<Dmmj5m*wiw-t s . 

[0 0 6 3] mi 5 tfcSiof;:, Jf, mir-frm 

[0 0 6 4] ifct:* 2 t 1 -^ ajcu-sjau mnzm i o 

©fl^ 9 1t015 <DWMMam9jHXt<D 18 2, 18 

3 , 18 4 (om^fc t es'jt- § «t *> izm^&mvm* 

[0 0 6 5] 01 5t«2/3 Aa^ttgtbfcii'&SrTB 
-T. c©i§-£|g 1 B'J#8!Hs^&S¥ 1 8 1 ©rtgBCDd^ 
2 0 1, 2 0 2<ZHI^jSUH8§*ttA*/6 £3 

'iS6«gx^.;i/Jf-^ 4 P S KSix^;^-©n 6< . 
mX-frZLfem-tZts r 3 2 =( 1 2r 1 ) 2 /(n- 1 )t 

i©y7 7ttil6©iii2 2 lT'gtS. #!l;U£.<£2 
2 2, 2 2 3©i^4PSKa(|x^;i/df- ©6fg©i£ 
{fi^.;i/^-#f#e.jxix{S8fg©*g©T>7 i ^-T% * 

t9fg©3i(t^^>'b= 3 r-^e»6^©T>7 i ±T*»ls ft 
2, 1 3 Of-^?J«T* ? 5 C ttfbici. -©±§ 
^ »2 7 f -^5U©e^lfflffiK* s 2/3A a i:i£r3< 
fc»r 2 2 = (3r.) V (n- 1 ) fc& Dffi«2 2 3© 
i-Jfc^TJB 2a®»3 3©T>^^-3 2$r^#<1-?. 

[0 0 6 6] ^©^S!i, SBt.'S.Cctd £*M©i£{i^ 
^^-AS/J^V^tt* 17 s — 4'?iJi:*2 5 !t -^JiJ*JS 

T§6 1 2 3^2 3 3 ©SfM^-* 

[0 0 6 7] S{I#JI8*SMI!-r 2 gfg 

«3 3 3&>&J6^4. BuM©^lSa#2 3#***gr 
1 ©/Jx^V^>7 i ^T-7 :; ^^;i/^f«5 1C4PSKS 

mm^Rvrmmm 1 ©^ 1 ^— * m*«it- § § <t a c 
i^Ltfe-5©t:»u ^2§{g«3 3x-&mmmicD 

II 0 t:Slfe 1 6ft©ff^o^ 9S§2^-*?iJ© 1 

-^'JiH^fo-tfT 4 b i t ©<f-^^«aiT-^5o -©*§ 
-&A1, A2©l±^* s 3i{I^t «fc SgfcS. C©^— ^£ 
0 2 1 ©«Hf6iJffllgl5 2 3 1 T-a93£U «§|[5]E&KBBfii£ 
its, CtlCi t)AM«^qJ|gfc*So 
[0 0 6 8] 021 ©S?2gffgg3 3©7D'y^iJ;, 

019O»1 &mm 2 3©7D'y^ sittssra b*f£T- 
»-5jStt, ^f7>rt3 2#T>^t-2 2 «t t) 

<g^jSlH!§ttOJiV^^*#S'JTt5. tens 3 

5©F«3gSK:«Si#J»gP2 3 1 fg 1 t 1 -* fiJIf^SB 2 
32^2 t=-*?iJH£3$ 2 3 3 ft 1 liS'Jff^ 
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BSS1 3 6tt»l 6 QAM*a«t6fe»AMa«« 

^v^;ui:±s-2«©s3«^* ) o <> ■^mmm-o, 

a8gl6QAMfitOfett, 02 2©{f^^7 h;m© 

THie^aWbUfe^bi/^-^Ffjtfr^i:, 02 2 

T His= (A, + A 2/ /2) / <A, + A a ) 

10 [0 0 6 9] u©Al, A2*L<liTH ls M, M 
Sfi©ttm©«Wt»?g(±. U!), mi "r-^n 

<Dtip\z<s$>xmmistiz>o £tzw.m®m®2 3 

[0 0 7 0] 02 6£ffiV^>:7 h77^!?- Aa/A 2 
©Jt^fc^LTt^^fcifclili-ra. Ai/A 2 £'£x. 

WJI T- IS:^ b & A A 2 ©{B* gtn a £c t^v ■« ^ ^ - «i 
if;L£><> 0 2 6©»2r : — ^5>JB^ffi2 3 3 

e-9sawsu»iiiB2 3 1 c7-f-*M»i'us7 
20 —v— Ycomz-nm^? hyrtz—Ai/A^um 

-j-ZZ. i:£«fc»)Si3§fB*&4 3ii^>7 h77^^A 
!/A 2 ?r«^b^<T*)?Stffe«)0SS* s ®^^^a o * 

&a&fi*ttAa/A*£j£4«B5#& < «c tJfe^** 5 *! 
iSi:UvM^S. CMS2§il3 3CffllM. 

m^$iJ«[filgS2 3 1W ; 6'J-23 1a 

s»)y7 h jt^i^^-^Piw^-^^iaimbs^© 

^*>*)\'*:&mTZ £ §s r©fii^DftFttJ-rCi:lCj; 
D §1*1 < S^-T ^ i: ^ 5 S «, 

30 [0 0 7 1 ] £©«««*#=FfB©»&* 3I2^-*?IJ 
©«aSttBJti:£3. 61T, (02 4) ®7D-f+- 

[0 0 7 2] {UMMKtfW e»*X3&V^-&T**)^^f 7*3 
1 3©4PSK©aiSa t XT5'73 0 1 ©£ l^r-^ 
yj©«BH±Tf* 5. ^CT% 7,f>?73 0 2fflr- 

*?u?f £ge 232 T-it *>ti3%iitit m.*m.mmm& 2 3 

ltc^Sc ffcMMfltt2 3 \\S.7>7-v7Z 0 3T*m#4 
Xfcfc 2*t.^r'yr3 1 3©4PSK&b<fcfc2PSK 
CDiMMZIfOo NO&^7r973 0 4t-m#8Xlil 
40 6 5^:7*3 0 5^[p)do N0©±§-£-fcfc.X^.y 7*3 
1 O'MrJ-S. 7,r'y73 0 5tttTH8J:TH16©I 
#^tf3» 7,T97-3 0 6 T-«^®J»gP 2 3 lliAMf 
fi©S§{i£TH 1 6^^ iaSiJW^@8&l 3 6 i:»2m&J 
3£0E& 1 3 7 5 % Xt-v 73 0 7 , 3 1 5 T-^ffJ 
1 6 QAM©^lii:^27 : -^?iJ©B^As^^^ ?)(> ^ 

fy73 0 8Tx7-l/-hi i fi>^$ti, lU^i§-£r 
tt7T77'3 13CRD < 4P SKmii^^f^dc 
[0 0 7 3] Jfeiffll^ 0 2 2©{f^8 5. 8 3 
{±cos (wt+n7r/2) ©AflLtfcfeS^ fi^jS 
50 8 4. 8 6ttC©M±l:^„ toTI2 l©i2x 
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-*n<Dmm%Lmiiimm$:m*)m^!&8 4. 8 6©*-y 

^> o 

[0 07 4]i2 JiJ#«§l^iE&i§ilr££lJS LT 

3§fi*8 1 &g 1 7-9 mz x t> itmm®.* ■< % >?m^ 
*mx.mzm^x^ s „ ^ com ^ &*>%2 

I1T-S&<T^ ^-*?U©#T-&fs^;&8 3. 
8 5^5. ZCDtzV), Wm$i.mi£.®m 1 3 l£8££i 

C007 5] mzmmmi <t»)> 02 3^^-fct^^^ 

ff£6 4QAM©<i^-#j££tlT HI2 4CD7D 

— f-*— htRl,}:^Ty73 0 4T-mtf 1 6ffel^ 
Wr^ftX^y 73 1 0T-m#6 4J^T*?^i v ^£ 

Hs ^r^73i i xmmmm ^^^.x-^m^ * 

rv73 1 2tC[S]^ao ZZX&mt6 4QAMB#©{= 

THs4= (Ai + A 2 /2) / (A1 + A2) 
T-&»K TH I6 h|5]DT-^i.. L*>U {i^f!3S§ltS# 
'h£<&£<, 20 
[ 0 0 7 6 ] m 1 i'J^fdff 1 8 1 ©ft&Sil^ 

.£RS©S§at£ A 3 ^-Ti. i:, ^ 1 IiJ^-fOM^P 1 8 1 

tm2®frmm^&.m 1 8 2 ©gggttt (a 2 - 2 a 3 ) , 

SWSi: (A 2 -2A 3 ) / ( Ai + A 2 ) CI 

*T 2 ti.TT*ag.S*^ #S'JT-£&lv X^ 
^73 1 3t«U de^fF^H^T-feniSX^^ 
7-3 1 3©4PSKt-H{CAS» #SU^ffltCfeS«^ 
I&T.'t-vT'Z 0 5 ^rSlV^, ^r;/73 0 7©1 6 QAM 

(Dgmzif oo 7.=rv yz o 8T-I7- ix— ^*5A^v^ 30 

X^y^ 1 3©4PSK€- K£A3. 
[0 0 7 7 ] Cl©Sl§K i£{i$U#ll2 5 (a) £5VT 
<fc?&{I^&©^8 QAM{=^£^{gTT:h,«, 3:T© 
ff^cos (2 7rf + n • 7r/4) ©^±K:a&?. 

it? tz ®mm%i<Dm£&ffimfc & & t v ^ -5 3&ni#£ 

£*l§„ C©*!^ BEJl: : S:LT(^&t->4PSK§{§grt- 
*>g§ 1 r-t> J\)CO 2 b i t litlT-?, IB 2 g{g«g 3 3 
T-(i^2^-^^J© 1 b 1212 5 (a) hM2 b (b) 
©fs^@2®Eltt^S^[Rl (r, 6) t->7hbfefs 40 

#fcC-CDM£it3£ffi#,l6e-CDMfcD¥U\ ffiffijf 
S^JfJr, a^[pjCZ{f^<&^7 h?tfcC-CDM 

C-CDM *Um.m?fr C-CDMi: [Pf-$io 
[0078] $-3*0 25 (a) ©8PS-APSK©! 

^.£^0^ qpsk©4 -zxom <%£k(D&* \zmmm 

ii»0bfcfe©T-$)5o CdbT. 02 5 (a) fC^-f<£ 

^i:QPSK*e,8 -?cDm^&* i)-=>mmm c-cdm 50 
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fflAPSK#iat§. -ft«ssiffl±fc::fc^T;i& (p 

ole) 5ri>7 N^-y-fc<f^$r^DLfeAP SKT-fe 
Sii: *> £>Shif ted Pole-APSKBfg LTSP-APSKh 

n?^ 0 ,!©*§-&, 01 3 9 h77^^ 

-Sa^l^ClfctatjQPSKt igjf)D £ nfcfs^^ 
8 5CDmm&%.mxg&o 8PS-APSK©lf^li 
mmoDQP SKCffif (r 0) 0o) ©{f-sf,£8 3£* 

Sr^rsjts^o^iti'^ h-^-y-ttes©/!^-* ( (s 

i+l) r 0 , do) £il;&DLfc&©T-£>5„ 3^UTQ 
PSKi:|HjD2bi tcov 7^*>*JU1 ClbitC 

^5=- -v > * ;u 2 tfiiio $ n & „ 

[0 0 7 9] $.tz, mi 4 OCD^V^^U — ~>3 >H(C 
7n-f£olz, mm (r 0 , <9o) , (ro+S.ro, do) 
©8offl{f^{C^gr^fplCCS 2 r o^cJtv'^ h ^Sf 

(f 9jSI * iliO f i: ic <t ») ff Iz ( r o + S 2 r o, 
0o) t (ro+ Si ro+S 2 ro, <9o) ©IbitOl 
^■.^itiD^tlSo Cintt2fi^©BBSA s $>^feto 1 b 
i t©-y-^-v>^.;i/* s ff iiTlSl 6PS-A 
PSKi:D^V s 2bit©1t7ft>*;Hi:lbit 
©•y-^-V >^;i/2 i: 1 b i t©1t7'5 : -^>^;U3Sr*) 
0 0 16-PS-APSK^e=l/4 (2n+l)7T 
±t{l^* s feS7cfel2) 1 9T-lKB^Lfcam©QP SK 
§fs«t-«i«E«4T- # 2 +J- ^ >*M£ 

Wmx%te\,^&2 b i t©mitJ-7 r ^-v>^.;btt^gST- 
#S» ^©iofclS^^'iDiCc:^^ htsc-CDMS 
5£l£P SKh < ic^©«M^t^^T^^tT-fe-5 Q 

p s K&mmtM&&zu%tetii$tei£mmm*m&x 

g&t^ommifi&Zo C©fc»PSK^ofci-t 
ft©*SM^I©?I^# a - h < ^ 2 ffift© APS 
K ^-3 fc^tt^M©«^a©^V^®MS^^^hS^t4 

[0080] 025 (b) ©«^©{l^li^tl^*5 
ttS^jS=7T/8©±t$>So itltt 1 6 P SK©{I-5f 
&.<D&m&4T<D^>%. t)|tl 6^r©fi^©^*,g-ft|S 
3-iroSt) 1 2^©fg^{C^LT^5,, Pgjg-rsc 
ttcit), j£<Ji,fei§-&s C©3-ir©fs^$r— o©{g 
^i:^^ U^rftT- 4 fl© Q P S K<Dm^S&t.frte-?Z. 
t.ifiX ^ -So -obTS5iEJ®'&i:|Hl«tbT, QPSK 

[0 0 8 1] Z\tit>(Dm ! %£<&d = 7z/ 4^ 6 =tt/ 4 
+ 6=7C/4 -7T/8©^jK±tli2S^n?.o 

■^S t)^Jg^/4±(C$>SQP SK©fS^$r^^ 
©^S^|Sltc±7r/8 ->7 h^-B-fefl^SriiADLfe*) 
©T-$)5, 6> = tt/'4 ±7r/8©lGffl(c$>Sfe^ BS^? 
6>PSK©<9=;r/4±©lo©fi^<&,h<fr&-l±;5, > ^ 
©^©^^-b- Mi^®< ^?>A S II1 1 9 lzf]\TQ 
P SK ©§{1«| 2 31Z J; >) 4o©^Jg±©{f^^i:{±# 
SUT-SSfcto^T-^ 2 b i t©r-^ffl£?n5. 

[0 0 8 2] ^JK->7 hC-CDM©l^ ftm.&Tt/ 
n±t$)?,«^ ^^S^HEStts ffe©JUSfi?Oi:|B]a 
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[0083] £tz, mi 4 lt^n^cQPSKxa 
8-sp-apsk©(b-^,^ racDfli^ffi w- znm & 

2 ofc-^a -UfcflE <9 ^{rHC ± P , <9 ofc- J* v 7 K 
ZZttZZ*), QPSKOi^f (r 0 , e 0 +Pi6io) i: 
(r 0 , e o -Pi0o) <D2^0m*5r&lZfrm2tim j %!& 10 
oa#flSFfc:«t*. 3 5LTlbit©t/ft>*;i'- 
atfilADStlS. CMP = P 1 ©8-SP-PSKh 
D?^i 0 Ell 4 2£7jrr«k-5££©8 -SP-P SK©{s 

ilfe*>©£ 1 6-SP-APSK (P, SiS) ^D* 
-&<> tftffl*spjt"efc38PS-PSKfc:.k»)-y-:/^*> 
*;i/l. 2#|?£T'§£„ CiTi2 5 (b) iz 

M5. fiffi«m©Aaf>>7 h^fflOtC-CDMIiil 
4 lCDcfc^tCP SK£jgffiT-£3fcto> »— 1&ftOfl5M 
*i£fc*fl§V^d t&T-ZZo bA>U g§21Srt©AP 20 
SKcD«MKii(CfflOfc^ N Ml 4 2 t^t«t?Cfi 
ffiffi^ C - C DMtt^b— rrtoe^OlHBSSJS-t 

m.is.mwM(D c - c d m« p s k t os^tt # <t < & 
[0 0 8 4] 025 (b) <Djmt±m&mm&tmmm 

*©55WfcSSM£&*o. fs^S: 1 6 P S Kco^JS± 

KEgbT^s©-?, lepsKiao^T-tstt 

IfM^-t>^bT$.5feJ&QPSKiI 
*T?*aHTfS4. *&tt2Ef&HLtC4>e«bT*-5fc 30 
fel6-SRQAMf*«If?S. QPSK, 16P 
SK, 1 6-SRQAM©3oOHOlIfi!Si:I^l 
«*C-CDM|fflCDSSlSSIIfflL«:4 s e>ffi3fiT§Si: 

It 3 b i tS4f§5. 
[0 0 8 5] ftt:SB3S©»4 3{CO^Tk!>^Sc El 2 
6li»3S(li4 3©7D9^iT\ EI2 1©»§2g{s 
«S3 3i:e«RHi«fiEi:a:«. » 5 .6816 3^-*^?! 
£35 2 3 4 *sitSD^fiTV^5C:i:hM^iJB*IlE&{c8« 
©^S!lfg^AS$)SC:i:CfeSo 7>ft4 2©#gr 3 40 

3£W1^, 2{SQAM J p6 4«QAMt)«at? 

£i>„ 6 4«QAM*aati&», SB1» 

B'JB^HSS 1 3 QW&m^mzft^, 8fS©b-<;i/£# 
»Jf S^g^S 5 . Z. 7 o©«« U^;i/##:2E-r 

5. -©-5 Tfe loiiOCfeft lo©^pgtc{i3o©safit 

[0 0 8 6 ] HI 2 7©(g^-^— ^^7^7 AtSt 

IK l*^T-tt3o©Htt##«-rs. 
[0 0 8 7 ] El 2 7iC^-T«t-5C3-o©IE^b$tlfcK 50 
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fit, THl M J:TH2s<,iTH3s< 1 A 5 #St5. 
[0 0 8 8] 

TH1«= (A, + A»/2) / (Aa + A 2 ) 
TH 2 6 4= (A!+A 2 /2) / (A1 + A2) 
TH3 6 4= (A 3 + A 2 -A 3 /2) / (Aj + Aj 

[0 0 8 9] zommiz «t d % 

AM«Wr*£fcCfc$K 12 l«W-ai^ 

w k 2 7 s - * jij t mm iz l t m 3 — * ?y © * # 
awasns. ei 2 zcd^oizw,^^— wmmnsm 1 

»J#»Ht*# 1 8 1 ©ip© 4o©if,^ 201, 20 
2, 2 0 3, 2 0 4©#SiJ£J; 5, 4tt-p£&2bit 
^ft& = £-5UT6b i to£ i>gE7&6 4fi&QAM©« 

[0 0 9 0] C ©Bt©«^J»35 2 3 U±g§ 1 5=-* 5U 

s^g(5 2 3 2©m^-**jfc£*fts«Hf»*fc.fc 

t), m, Aa, A 2% A 3 ©fift#fc>^?)©T-^©S8fitTH 

i soi: t h 2 M t t h 3 e «*mn iti i m&m^mss 

1 3 6 fc* 2m%m»E.\B\ffi 1 3 7 Ci£ t> , f«6 4QA 
M«H£»r2SCfT-5 S. £©»^«W«*C 

*>6 4QAM*aMre§£V>.fc-5K:-*-SC:i:4>T&S. 
El 2 8tt£J&6 4 QAM©«i|^JfflIg)5 2 3 1 ©7P-f 
+ — bft^-f. (El 2 4 ) © 1 6dQAM©7D-f t 
— hi:Md,^©^^8ftHJ-r5«> 12 2 8©7.^^7*3 0 4 
«fc *)7,y-vyZ 2 OiZte 13 m = 3 2&^r5'73 2 2 
©3 2fiSQAM^aii-rSo NOJ&^X^y 7"3 2 lfm 
= 64 *»WJ U 7sr^732 3 T* A 3 #t§!^fiI«TA» 
e>B^T•^'feV^fei6, Xrf73 0 5(cr6iV\ E12 4i: 
IHb^D— ht^t), *JK1 6QAM©«H&fT 

iCt^r97 , 3 2 3i:SSh A3#!S:^fiiJ^ 
±^e?>7.7 : -^7'3 2 4T-BBfit©tf-ac*fTV\ ^r«y73 

2 5T-SI1, MI2ISSiJ||^[llSg-N3 0CD@8tt^i2lt)^^ 
•^7*3 2 6 f^i6 4 QAM©S4^ffV\ X^^7*3 

2 7T-MI1, m3^-^(DW^m\ *=tV7 

3 2 8T-Ji5— Y-b^%^f^\S.^vTZ 05C|S] 
V^ 1 6QAM«li^bT/J^$(ttl,«6 4 QAMfIH£iii 

[0091] zzx\ mmizmmtemmtemsiJs^iz-D 

VNTiE-^i). *^B^i±^ff$l 6 QAM^P, »64QA 
M©H 1 t-'-^^iJ^ 4 P SK§<I«fS4$^2,t^5 
!C#«CD-o#fcS 0 ^©J®-&, ii«©4PSKSffM 
^fflv^fc»^{i«^^e©S^* s ali^^ t> lEm^miS* 5 

t-t^M. c ti ft 66 it -r 5 tz tbmmmm t &m mw-c- v ^ 

< oip©^«St^« 0 

[0 0 9 2] ##PJ§K < fc5#ffi£:bT2®>)©735W$> 

So M§i©^tt-«Mauao§p^e<jiz (2n-i) 

7T/4©^JS±©fi^ft^S^?£T-fe-i>o S!2©7j5S; 
ttn7r/8©^S±(ZBgi§, ^:T©{f^,^ftiBMb3iff 
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[0 0 9 3] m— ©#*£&, 038 tc^ bfci -5 1 4 o 
©;^Jg, 7r/4, 37T/4, 57T/4, 77T/4(D^Jg 
±t*41S^jSl«liHfi^8 3, 8 5©<f^fti£.5 

l^-fA70'H 4 5 2, 4 5 3s 4 5 4, 4 5 5 ftifc 

4-j£©«fiuc*-rsB&fc-rs. *lt, z<Dm?s^iz 

jfc-T ±IB^SE±© 8 o ©<f ^© cf>© i> £; o ©e^ ft 

ftsiii-rso -tb-cayiniBu ^-(a^d^s 

£3±§3©£lIiJft0 4 1 fc^-T^— ^©H»i*-f 5 
mmm* 9 9£i2MbTj£{13-5„ 

[0094] z<Dm-&(Dmmm^<Dft®*m 4 1 ft/a^ 

4 5 3, 4 5 4, 4 5 5^^^ A707bP4 5 1 
li 1o©#{4t :; -^?U4 9 1 , Dnft^jgK-T-So 

[0 0 9 5] Z<D{g^lZ&mm* 4 5 >^««©«|ijfc 

T, -©EgSifliJ#toi&>*i«, HUB* 4" A^ny hCfe 

o 

[0 0 9 6] —^—^^4 9 2©7P-A©$fesig)5^- 

cau st-^-tib]w^4 9 3 *) zti&Mt&T-m-r 

nm^-i A^D>y h£ttT-*J#,£*lT^£„ £©#tf8fc 
«fc 5 ±*B©«K8*«£fl3CD»to« < J& S ©T- 4 P 

5 K g© «£©a&i£&B£ t b*» & * < T- £ £ i: V > 

[0 0 9 7] d©|H]J8fI*£4 9 3fct, SI, S 2, S3 
Tfjjvf HSBSB 4 9 6 * 4 9 7, 4 9 8, ^ft^fr, 3© 

a5#£fcfc, [Bl^©fc»©^-^-^ 7- F-*>lU&©iKHti9 

$83(54 9 9 &&t>, C©cp£te, ffitB|5]«8^^ AXD >y 
hfflffieiaHa©«#^ESMBiJffl«*^fflttffi#AoT 

[0 0 9 8] misibjw^^ a^d >^ h©««©e^jatt 

W$fl5feK), fifffi|5]Wa5iBat»ffilT©F*|g(iSi 
ItB4t-|5fcfi), £©^A*£tt*a$*&*£fc 

[0 0 9 9] 04 1 ©l5)»HRg.4 9 3©&£«iitifK95 

50 1*5$) t), laB^flEQAMd^ftaw-rafc^tee. 

i©tS$S(±^fiQ AMCtitlffefflT, 04 1©|5) 
5 0 2©<k?£|^»m^©^{C«§ltff8 5 0 2ft 
Aix i> h tKHtit «© A^# «t »3 Mf^c Si S o 
[0 1 0 0] 04 2ttTDMA*SCfcJ:»)^-^ htt© 

(i^ftai£*§-&©[i-«§-Rg0Tfcs. 04 i t:©«v>fct 

^_^ ? ij4 g 2s DntfliCf-: ^JfcOfllltC**— 

A 5 2 1 tfjfttt&fu d©MHIH(f, 2Hg«^fci:i3<I3 
ixfcv^ ££:r-*?ij4 9 2©ftsBgeic:tt|5]i8fti;Sfc 
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©©|I)83£B5 2 2Wmftt>tlT^Z>. iOSBIfflf ttlliiSB 
© (2n-l) 7T/4©flM©«*j£U;W8««**lfe 
fl!oT4PSK©«HagT&«£*5&*ll£-eS.5. 

c: o it t d majs? i^)(ssrraffias«s^#nriE t 

[0101] #t;:0 l 9 (Dm 1 SlStft 2 3 ©5B£}£B£ 
^a^cov^ti4 3^0 4 4ftfflV-vTl¥L<itf^3. 0 
4 3 t^V^AA L£gfs{l^JiA±>[e]gg 24CA5, 

mmwa&mffib 4 1 -epmBtft«aFn&«we^© 1 -=>« 

jstb^-r s. >y$ijfflii5]ES5 4 3?i4 i©<ta« 
mm&&.&mm.&4 9 9tfB£$h, ir©*-f^>y-e 

( 2 n - 1 ) 7T/4©{iffi|5)W£l5©<t^* s AoT < S*> 

to t) ^ 0 4 4 © <t 5 tem&fttemmMMmm^ 5 6 
1 wokbtiz. iMmm^&ftmm&5 4 5 tit^n, 4 

3lf&SixT»3»*B^»J»lPie5 4 tCSS>ixS. 04 4 
©«^5 6 2©<fc-5fc*©tfcffl««5 6 3 (Dis^t^tl 
^©{f^fttatfo i'^fi >Vf-V — h 5 6 4©cf©#4 
SCStiot (2n— 1) 7r/ 4 ©fcttBCfg^^*' 5> 
20 & Steffi |5]JiH*-"f A* D>y h4 5 2 i&s^WC^^tl 
So ^ ft teffi iBjgHf&Jffllfg^ 5 6 4 fti3V^TiJSi£$ES:£ 

ffi^*ff^-5 6 5 #f#?>:h,S„ Cinft-y->7*U 

;i>H?-s ^©teffiit^-5 6 6#f#£>*i 

So c©Iftt;i/-77-r;^5 4 64I^ VC0 5 

4 7 fciS&ft*2£«#|f£;**u |5]^m^0l?S5 4 1 Iz 
m^tlZo Z\o LTI3 9<D^iCf^i:3% (2n- 

i) 7r/4©fi[ffi©e^Asrtm$ns. ^©ff^-fta 

t:43Sfig*a;K:«t?)iESi«eaBai«*ss^&5. -© 
30 ^, a^©{iffi* s ^$tl** s 0 4 l©|l]^gB4 9 61: 

•3-— — KftAtxs uttci!), «as«©«y*tft 

fflft#^T-gSo 
[0 10 2] 04 0©£5t^6 4 Q AMfl^fti^ff 
tSl^ 8§B§ (2n-l) 7r/4©{itffi©f4^T-^-r 
<4li|5]W^4 7 1 ©cf©fi^{C^LT©^{fiffi|SlW 
^-f A^D h 4 5 2, 4 5 2 b^ft^ffWiiSSo C 
OfefeM©4PSK gfl^T- ii^iH® t±S^T § ta \ > 

^ 4PSK©ii§(ia2 3f*., *&w<Dmm$im 

40 J8j**sfeSo 

[0 10 3] W±tt3***#£©aEai«fc!f£lsll8&ffl 

ft ffl V > fc^ft RWt S o 
[0104] 04 5 tt*^B^©^^ioj^S«e^?SI|^[p] 
KSr^-r. A*@BS2 4*>c»©sefB^a:PWB»*@» 

5 4 1(c«tt), tiifi)SI4$ti5 0 ill! 
I3S&5 9 1 {c«tt)g3g$nfcA^e^tt4ffl(a^lSS5 
9 2 t*JV^T±Ga»e^-t«J: !3 33*aii$oa«iS«e^ 
fc)&S. ^^H*$W0g§5 4 4 ftiiiiT-tfe±!3^ 

50 il5S{i^tt, mEitm^d 9 3tcig^iaSo -SVCO 
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5 4 7*»&©B£»3&iftttS6 2Sg|al»5 9 4Ci!), 

m&ztis <&mitmm5 9 3 T-iu$©i£^iMEt?£<i 
fcte*Bj±«t£iv {fiffiMff^{±;i/-7"7 -< 5 4 6 £ 

IlTVC05 4 7l:^^tL, Srfg«B^«h|5lte*l© 
«B^* s S^$tL5<, dCDa^r, 04 3©3;^;^«E: 

mmm^mtmmizLx, mm*4 1 > bothies 5 

4 3 fct0 3 9 ©£tf£T-^ b £^©{t^-,&©^©{4fflii 
$g£1t>:7tj >^'^ a--S©T" 1 6 QAMf* 6 4 QAM 

tr-^. 10 
[010 5] mz, i emfgjj&izxvmmtiizm^-t 

S^toUTxE^S., 0 2 ©j£fi«M (£, 

wvxmm&^zF&m&ftteoo mi 9©gn§{M$2 

3 ©^T-fcts 0 4 8 C^tio & 1 6 jlfgUSS 6 6 15: 
* 03 ^ * X^©«ei?fcB£[H]E§£ffl^ 5 d t iZ <fc >9 > 

mm$i&-m3ixzz><, 1 6«te[is&6 6 1 £<t»K 04 

6 ©<fc -5^n7r/8 ©&*!©« ^£U±S§ 1 
ti5fe»;i'-7 , 7^1/^ 546hVC054 ltJ; 0$g 

s^tictb i 6 m&t> mims *ttuti-tz>z.£&xg 
[0106] mzi 6mm®$&<DmfS.z®.w?z>o mm 

<i^*>£.fflH}g£6 6 2 h^[H]S&6 6 #I{s^\ 
HO^Sf^ s filfit 6 6 4 T?»W-&fc-&T c o s 2 0 
^o<5. Sfeflg6 6 5t-lisin20^o<|, o 
Cft££fill¥£§6 6 6fi»U sin4e|o<5„ 

[0107] sin26J;cos20*^ ISM3HC b 
T, W(Hlf§6 6 7^0g§6 6 8 hfg|¥i§6 7 0ti!)s 
i n8 6>£o< 2, 0 m®&6 7 1 i:MH]S§6 7 2 tmW 30 
^Ci5con8e§0<5„ ^ bTISIffgs 6 7 4 £ <£ 
t)sinl66>£o< SCfctiD 1 6 3i{g#T-£ 2>„ 

[0108] et±© £ 5 & 1 6Mf^^^(c .t t» s 046 
©<t-5^{g^ES$r bfcSUl 6 QAMfi^©3:T© 
{t^©a63^?ft^#^©fg^*5ffltB-r £> - h& UCS 

[0 10 9] Sti4 7©<fc?&KS£bfc^6 4Q 
AM<l-^-©«M^*S^T-S i.* 5 , ^ < o^©{=^{± 

i5i^^4 7 i i^^F-rn-tvM.©-?:-, mmm^^- 

l/-h* s JixtbS% 40 
[0 110] ;©*tfi:Lt20(DSStfS5. loii 
|5]^«^$r{i-rnfc{s^©{i^&^f b&^ - hi-* 

iotti3 8 xwiwhtzx 5 izmmt ■< a^.d h 

5Ktt^>- i:T-2g>5o ^AXDy M$4 5 1 ©>P©|h] 

i^uxD^ wmmtp izmux m-t^.n/8 ©fs*i 
©iH]weffl^4 7is 4 7 i amom^&zmzzt 

tit). -©WP^^ tiESitigjWfei; 5 d i:#T* t i> 
[0 1 1 1 ] W±©J:-5 C bT 1 emfejjj&lzji t)x IS 50 
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mte^m m.(DM$Lx 4 p s Kgfi^jc £ & ^ 1 6 q a 

M^BB 4QAM©fg^©»i£}g£:?f£T-£3^-5 

^©6 4QAM(ommmm^.m<7)mm 
[0112] &±mv<m^tz£oiz*%m<Dfcm%iw. 

[0 113] z.<Dm-&lz^ -o©iS|g»i:MH*5f 

^h(c<t5, ^mmcD^miz^^r^-^m^mmx- 
l^-wizm.mnz.X'ZZo *c 4>M©T>^^-t 

*#*i£©i!S 3* h©m2S{f^MALfc§ff#«^ 
1, ^25 ; -^?iJ§B^T*t5c Sfc. *Sffl7>rt 
i:]«^^©. >) «n x b ©31 3 Sff^5«A htz 

xizmi, %3? : —?m<D±xmmm3ix%z>o 
[0114] t, Lmi^mm^^mm^^^jvmmmm 
&mmz ■tti^m.<D~^mmmz &v®nt>nz>£o 
tm&^mfax$:mm*mm.x m2 ^mmtmmz 

^©T>^±4*5i:t--5±t«=i^ b©feto«»# 

±m iz \±%i?!gti e>n s *>©t- h d t v zmm 
bfcv^A^t{i^^i^<T*>*cl**^feSc ^3 &mmz 
ffiM&x&mmTzzxcDfflfrtev ^m<Dmmm7>^r 
i-fr>&mxmmmizi±mm&]X'te < suffi^i-^^iiM 

«t t)^*6©p*ii]tg{zfe3M-rft«s mmm^^^iz ± v 

m^ibX g 6 . C © K & l -> WHfil-^ tf^* T $ —(DM 

[0115] ?A±.o>&oizi£.&m-$:Tvfcm\zfom^tz 

3 o©iSK©B*^-y— If ^ £ 1 o©S«©Jil?£S 
^«T*m*T-§, b^^)^^V^^CMlz:^-?»^V^^A#^ 
£Ml#&3<> HBi^JT-ii4PSK, ^8 QAM, 
1 6 QAM, mt6 4 QAMO^SmUf:^ 3 2QA 
M J f'25 6 QAMfi^lT-t?,„ Jfe, 15 8^1 
6 8(a) (b) ©i5&4{ji&b< fc£8fii©ASK{g 
i:*)T-^*, 8PSK, 16PS 

k, 3 2PSKT-i ) fit-?5. £tzmMmxizffim.& 
m<Dffl*m vtztm±&m j p^i®fcmx- & mniz vxm 
mx%z>zt\£^o%.x&te^ 0 
[0116] mmm 2 ) mmm 2 &mmm 1 xmm b 
fe«p§ii«ji*i7-iTiEt^©MS'Kb^(c «t t) mm 
mz$e> izfrm b, na^^Pf»^3t<&itj]D bt*©T- 

b^JE^J 2 T-{±Ji5-fTIEffe^^©iiS^^II^|g±»*s 
M'fe » (ifiaj x. « D . ©pg/i 3- -v > * ;p© <£© 

7 r -^S:F'Jx.KD J - J i:D 1 -2©2o{C^-f!jb, Cl©^-f!l 
t 1 -^ © 1 ^(S D ^^-^ ©31 ^-!TIEf£±z S D 
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!- 2 :r-*<fc DISK), a^-PIEilAfcgaKbTa^i: 

i-itt8ar« u- h rtfciiK^ 0 Jiff ^£B£T- 

[ 0 1 1 7] 0, £WIBJif L +>*;i/©5 s -*Sfl- 
1U SS!)ITjEW-9t*«F^©filffl«S©»!}gTiE©W* 

[0 118] d^ffl^S^ D.ft >*;U±D 

[0119] ztiZA±im^<DC/Kmtmm3-*>* 

D 2 -„ D 2 - 2 fctl?££*l.&0„ *CCN = CW±»5 
^D^tf^tcB^ft, CN = b©^FD 2 _ a *sjOt> ' 20 
»K CN=a©^D 2 _ 2 *siDt)5„ £©«k-5 K CN#± 
#3£oixT, S£lff|gfclB»©tt»ittB;t.TVK. i» 

mvmT-ISiW-F&o — Jttfl9K:BI8 6^8 6 1 fcjjVTJ: 

? te^i^i < «e 5 crew §«e^© c/n«b: 

(STti.. H8 5T-B&HJ§bfcCN=a£&£ife;&©i£{s 
7>r±-b>t>(D$£ffi.*La.tV, CN = bT-fcfcL b , C 
N=CT-<iLc, CN = dT-tiLd, CN=eTI4Le 
£teZ>£-tZo xkmyyy'i-^ *) bdCBggti 30 
J^ttl^ 8 5 T-i&W bfc =fc 3 £ D a - a ^ > jf.jl(Dfr&m 
£T-#5. C©Di-,©SMoJ^I5HS:M«l©^8 6 
2 T- 7&i- „ m* 1 £ BJ3 £ J: ? £ D ^ * > ;i>tt— 

«i^ft^>7 L ^-<tt)8i@ILcjy.rt©^8 6 3fStt- 
!§«LcWrt©IEHT?a:««8 6 2*»$*nsfc 
©Dl-l^+>^.;i/feS^T-^S. i«tl,T««8 6 
4fl±D 2 - 1 f+>^;i/i)Sff4T-|, ffi«8 6 5-pfcfcD 
>*;u#lf£'pJiEi:&3. ^©J;dicbTs C 

fcU *36W©£tte«ft/8^*c:i;fc:.fc»K T^d^ 
1£^©ct-5 IC C/NO&fbfcttV^— 

[0 12 0] fciC, *flKWJft«fiR*iE^6. 

HB bfcS 2 ©&{!*&© :7D y * 0 £ m c&©T-p u^Bft 
TV*S-&#g&5. ^^<&ECCJi>3-^*i:B§1-. # 50 
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•SH 3 ttl-l, 1-2, 2-1, 2-2© 4 o©tB*S 
fs^-&Di- lN D,- 2l D 2 -^ D 2 _ 2 © 4o©{i-*f£#gf 

bTUi^-r^o -©-5*., D-,, Da-a«§tt»lEC 

3-^8 7 2 a tgiJE C C^>n— V 8 7 3 aC3£f> 

[0121] ^CT-iECCi>3-^8 7 2 afcfcliJE 
CCji>3-^8 7 3 ai & 7— IT jEfgfcS 

tioti^. zcotzib, m8 5©CN-pgjf ^-y >*;b 
©^7T*i£BJ§bfc e fco «HB£B& D 1 - 1 5"^> 

^5. S&iJiEStifcDi-ax D 1 - 2 efttM^8 7 4 

J5, Da-!, D 2 - 2 {f^-ii^2 ECC^>rj-^8 7 1 b 
©"t"©^^^Ji>3— ^*8 7 2 b^IiJEeC^>3-^ 
8 7 3b£<fc DK&fTiEiWb;**v&f£S8 7 4 bfc«t 

ECCi>3-^8 7 2 biillECCx>3-^8 7 3 
b«fc a^v— SHEfE** 5 *,^. £©»&, £HS4ttD 
D a M^J;!)HMiS©*8BOT*f^»), i£{t3S5 
J:»JiSe$ns. W±©<t-5tc|a8 7©?3l{f^l(itT 
SQfE^Ji T-i&B^bfe^lSK:«t4D lN D 2 ©2S©^gpg 

7— ITiEtl*©MS'Hb{C itlD^t D a _ 2 X»D 2 _ ls 
D 2 - 2 ©^-^ 2Jl©iiSBtIPg®«3tS:^)•^TV^^ <> 
[0 12 2] *td©(B-5Sg<g-rsttJII&K9§^-4. 
1218 8(i§{f^©7 r D >>^ElT-$>-5. S8 7©j^ft^© 

mmm^ * sm bfc* 2 3 3 ©«*«j5Sti±, ihje 

0d 1 ©H 2 1 TKffl bfe^ 2 §{a«£ 33fc l5(S|s) D^jeK 
T*fc-5o ECCf3-^8 7 6a, 8 7 6 b$rJliDbfc 
jfttfjSI*:*. -©*^> QAM«BH©ilSS«t#, ^ 
58-^1168 (a) (b) ©<t^ d :4tt* L< (i8ffi© 
VSB^©ASK(f-^(c:3Sffl-r-S^^<foT-&S. 
PSK, F SK^flKT'^i^o 

[0 12 3] 13 8 8C*3^T, gfs £ftfe<g^fcfc 

a, 3btCt»3 x ^D.-jJiD,-^ D 2 -!, D 2 _ 2 ©4 
o©ff^tfo<e,tl, flECCf3-^87 6 a}:i 
2ECCf3- : ? r 8 7 6bl;A*$n5. ilECCr 
3-^8 7 6 am Di-,gfiiiE 00x3-^8 
7 7 a£«fc t)K?)iTIE$tl-r-&J5gg|J3 7lc^t>fL2,„ — 
Jj, D.-ze^ttfiJE CCr3-^8 7 8 atC«t 
ITIE$n-&J^gB3 7ti2ie>n5 < , |3)^t3LTm2ECC 
^3-^-8 7 6 blCiJ^TD^jff ^-{i^E C C^n- 
y 8 7 7 bt;fcV>Tv D 2 - 2 {I^ttgiJ E CCr3-y8 
7 8 bt;:;fcV'>TMt>fTIE£i'U 3 7 l£\±}$tl 

2>o ^OITiE^jxfcDi-i. Di- 2 , D 2 .„ D 2 - 2 fI-^& 
-&jEj£gP3 7^C^5^,^T 1 o©(s^i:^f t> {±J^jgp 3 6it)ttl 
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[0124] d mmmmm&iz £ <? d .-^d 

x-zi!), *fcD a -i{±D a _ 2 J; aiRDIIIEffefctflft^fc 
»B8 5-eiM3l/fcJ:5C, A^fl^f© C/N«# i t> 

<s v ^ss i3 £ ^ t *> m ^©p, t) * e> n > Jift s s 

[0125] IWCHigh Code Gain® 
±ECCra-n7 7a, 8 7 7bi:Low Cod 
e Gain©IiJECCr3-y8 7 8 a, 8 7 8 b© 

rsizm^tiiEmtKDm^t^o^m^m^^o bjec 10 

Cf3-^*i:@ 16 5 (b) ©ECC Decoder 
©BC^t id & 'J - H VDt >^B C H»f(0± 

e c c^r» —$nz v — k yn^^fk U — K yot > 

©Sf ©*^ff tSSf ft^S-^i 1 2 8 (d) 
(e) (f ) td^-TTrellis Decoder7 4 4 p, 744 
7 4 4 r%m^tzm*)T!iE<Z>n^miEm<D*g\,^tt 

^itxttm^ s z. t iz & y>m *> iimmtj-oz *> c o d 

e Ga i nC^ottS £ £:#T*£ z\*> bT»S 

igtSo *^(iS*e<]t{iif©^SCt)®fflT*gS. 
[0126] £fe01 60, HI 6 TO/Di'i'iC* 
■TidtSieSSt-f >^-'J-n-7 4 4 K4, g<IS 
Cr'f>^- l J-^-7 5 9K, 9 3 6 b 0 1 

6 8 (a) ©Inter leave Table 9 5 4 JCcfc 9, -f >^ 
- A>W\ ^ U— 9 3 6 b©^ > 

*P — U — 7RAM9 3 6 xf, ^n— FfSC i:i-i 

&>K Hilft^^-rs. 30 
[0 12 7] CC?lfcattfeF&j|*|£*B8 9©C/N 

So 08 9t:ib^T, 8 lliD^if f V^O 

C/Nfc^—U— U iiSf&8 8 2liD 
i-b^- +■ > * ;KD C / N t f TjE^ ©x 7 — \y - b © 

[0128] A±Kl^©C/N<iiA 5 /h£ < &tU£&£ 

© C /N fit 61T T- fcfcl§ 5 ITIBt©^ 9 - 1/ - b & is X r 
Aa£trB#©S*x^-l/- bE t hWTfcriR* £>-f J!^ 40 

c c/N&±(ff9)< tT> 1 - 1 m^comm8 8 i*^-r 

t&ti 0 e gC/N<d©«^-D 1 5 : -+>^;i/©«iStt 

±111!), Jl7---^£iES{c|f£T-£&V^ 
[0 12 9] C/N = d©l$, D i-ittfg t> sTZEft^jA 5 
D a _ 2 i *9iSufc«?>, mt)ITIE^©^-7— V— h(i^8 
8 5dtc^-r.tdt-Et heiTC4D, r-^SS4T 
SS. -»s D 1 - 2 ©M^fTIEI^^{iD 1 - a «i:*l«<^V> 50 
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tz tb IT © x. 5 - V - h # D , - x S (£ < & V > fc » II 
IE&©X7-t-- h#E 2 i:Et h*±@4fe«)ff*l=T? 

[0 13 0] C/N#|Sl±LTC/N = C&;:&ofcBS, 
Di- 2 ©M?)friE^©X7— W — h* s ^8 8 5 Ct^r 

0 r d ^ * > * ^tfstn t mm T- * & i o \Z % „ 

[0 13 1] 2££C/N#ft±bC/N = bfc&^£: 
B#j&T% D2-CI7- b— r-#j&8 8 5bt^tia 
fc E t h £ X'WP U D z-itimg-X- £ £ «fc o fcfc So 
C©B$, D 2 - 2 ©X7-1/- MiE t h«t 

9CD 2 - 2 ©X7-l/-f4 ! E t hCi;T'I'J>bD 2 - 2 f 

> ^ ;i/ A^^x* & 5 J; -5 * S o 
[0 13 2] 3©i^tCbT, m*)n7mmt><Dm%Mh& 

m^zztizzbyammmi)^ v^^y^^-g^z 

[0 13 3] 3©i§i^ T—PmM&ftmMOT—Plfi 

^ibtt ne-f-©-gi5* s ii^T* isi ?wmmmz 

U *^B|©^«f5S t»&bt 5 C t C i »K T^" 

d y ea© «t -5 fc c / n © b t v ^ t 1 - ^ a #*sb c 

j£^©iB«tE^tt®Ji^^ii^bTV>SfcK), H 
fcEIB^-* *PSJi*JS t LPg»feSlfcffl*-&t>*fc» 

IBM©W{t$: l E3i-rsi:lS)Bt(3, 7^- n ^e^l© <fc d 

M«t-§iT- ^. c © «t -5 ctse*©^* 

§«*,/ce A 5 £> ft S c i: ft 5 . 
[0134] ®f*S e gme ntr-^C7 YV 

-A|B]Mf^©H D T V«f©It#«t:ffel54 
r-^^High Priority Data D 
,-,^1X18 8> 0133, 01 70, 01 7 2 ©H 

1 gh code Gain©ECC Encorde 
r 7 4 3 aT-SIU S(l«4 3©H i gh code 

gainfflECC D e cod e r7 5 8t-§it 
S„ C©#5£T-ttC/N#£ft,bT, If©i7-1/- 
h* s tix.T ^ H i g h Priority Data 

B*^tt*©St#09«:iaW©?K*{iB!5^ fcBH#& 
fttSGracef ul Degradation ©5fA 
Itfff.n^. 01 3 3, 01 7 0 ©^1135 7 4 9 , W. 
iiSC 7 6 0 (iiuiE© 1 6 QAM, 3 2QAMT-^ tffl 
*SI0!l4T-a>^S0 5 7©4VSB J ?'06 8 ©8 VSB 
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T-&8PSKT- ^Graceful Degradat 
i o n<D%bmtmt>tlZ. 

[0 13 5] 1211 3 3, 11 5 6tfst«t9^ 

High Priority Data£2nd da 
ta stream input 7 4 4CD^CECC 
Encoder744atTrellis Encod 
er744bT-High code g a i n©j^!5f? 
-t-fb&frV\ Low Priority datalE 
CC encoder743a CD^T" Low code 
gainClO^MlT^ttiD, gfgB#©H 
igh Priority datatLowPrio 
rity d a t a©x7-l/- h^l <Molt§ 
ztifix-g&o d©fc»£;gm©:*rt!&c/N©&<fb£ 
ftLT^K High Priority DataliS 
{gT- g»*TV§e«©J;-5fca©*fl:©!t 
V^fg^WidtCC/NCmtf&LOfflitlC&^T 
*k Low PriorityData©^ft(:fV\ 
IgttmtS. tA>LHigh PriorityD 
at attS±£ft£fc»lffi*^Ds'*©ffi««IRti:?i£ 

X#S£fbU£lIi*#f# *>tl. ?IitliTVfffi&^5C 

[o 13 6] (mmm 3 > giT*»w©* 3 (omssmvL 
-d v > t mm & #bb l, & # c, ^ -r & . 

[0 13 7] 0 2 9(±JUfiflBJ3 0'^*iaTfS.S. ^MM 

V^fettl&CTU MMa)A^^4 0 2H:, 1 BO 
^^>^ — 4 0 1 ©A±7dB4 0 3 iZXt) L> ^ttgl 
S84 0 4(a!), ^l^-^?Ut^27 r -^^Ji:*37 : 

[0 13 8] flfe©A27?fc&4 06, 407, 408 fc£& 

*nifi>3-^-4 o i £mm(DMm<Dm2wm. 

;n>rf-^-— 4 0 9 , 4 10, 4 1 1 t«fc t>E*S£tlUl 

[0 13 9] :i*xe>©4iSfl©7 r -*©?*>, JSl^— ^ 
?0© 4*a©{g^fcfc, 4 1 2 ©g§ 1 413C 

«tDTDM*S?fO^|fflfl?jC^mib$iX-C, SI 15^*-* 

[o 140] m2 7 : —^m<Dm^m<D±&t) l< t± is 
tt^fig§4 i 4tCct Q&mitzti, m27 : -?p}t^T 

»t)b<tt-lfiW4*fiS4 1 5fcJ;?>#*Yb$n, »5 3 
^-^?Uh LtM« i £&?>ft£o 

[0 14 1] ^ne,*SltT3l«*lTtt 3-3(0^-^ 
?iJ£^sH§§ 4Ci5 1 TiE^fciCH*ff v\ 'Mis 
«P5fc:.fc!J7 , >5 l ^-6i:eig»7fc:«fc!K WSlOfcS 
&*«S1 2fc«fc!K g§l§<g$t2 3^©3fi©g{g*g 

[0 14 2] mi gfgfcl 2 3T-ttfeKlSg 2 1 CJ; *) *S 
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r 1 ©/>g©7'>7 : -^2 2tfSlfC, 3fiti^©*«>» 
15*— ^W©***!^— *3»Jli£gB2 3 2T*B£U 
m im&T^-f— 4 2 1 CtDNTS.Cg^Ktt 
"7 -f KNTS Cfi**©flS#fc£©l!*fclti;& 4 2 5 4 
2 6$rB^LtB±r^-B-So 

[0 14 3] Sg2§{ggg3 3fli, *gr 2 ffl*g©7 
2T*gltT, ft 15*-*3»JB£SP2 3 2 tig 2 

JUftS^U JB2Bi<fe7 s 3— ^— 4 2 2{Cit) % HDT 

io ve^©jBi»«a©isw(iUi* 4 2 7tL< btm&&t> 

4 2 5,4 2 6&B£Uti*i;**S. 
[0 14 4] &3 3@«M 3tBU 4^r 3 ©^§©7 
>5^3 3f§W"T\ MS 15 s — *5UB£gS2 3 2 t»2 
5 s -* 2 3 3 tSB 3 5=-* 2 3 4 t «t 

(Dm^m^&^mthti 4 2 8&m^-r«»o a*^tB*i4 
2 5, 4 2 6 6, 4 2 7 fcffi^T-^&o — fl§:©7 ; ^^.;^ 
Tv;fifci£fciu 5^*;i/g{g«5 i*s>tt3ss*u »1S 

20 mm 2 3 T*§{g L£i§-&. NTS C90@0P4fe<Z)IRftoH 
±»4 2 6 h LTm*^iX-5c 

[0145] m *tria3 o©»i 1 m&^>?—?— 

«8?&8©!*&{g-f B:A:frgB4 0 3tzA*£*u #8|[hI 
K4 0 4iCi£t>ftS„ #!gS[5]8S4 0 4T-fctl7-m> 
—5*4 4 0©{g^-Jc^gSir3o 

©7K¥D— /U7-f ;i/* 4 5 1 i^JC^W ~7 -i 

4 5 2{c«t t>, 

tl, ■tt7'1t>7'U>^a54 5 3, 45 4CJ;^ &*<D 

^•iiSitD— 4 5 5 £gffl,'W^;*:7 4;i' 

*4 5 6fcJ:»K &*&W&,i$mmiBME : 5, IgbTH 
i.Vx.e*i:*3pfi«Sieffi«e^^ B&LTHx.v„fg^t 
#gt£tu V7V->7V>y$l4 5 7 i:4 5 8£«fctU 

[ 0 1 4 6 ] *¥««sJE&5Hfc, Sito-^X7^^*4 
59J:iiM/U7-fM4 6 0Ci!J > *¥7S«S 
ttfiSMS^ B§bTH„V L {g^i;, Tjc^i^Sfiig^fg 

40 ^ BSLTH„L„m^-{r^f6t$ns ti-r-y- >r»j >^gp 

4 6 1, 4 6 2t,t!)t>7'y^l/-hSTIfT, E 
^954 0 5ic^f>tl*o 

[0 14 7] BE®g|5 4 0 5 THU^V^m^m lJEIigP 
4 7 lTDCT«©*«©Elt*fTV'>*iai*»4 7 2 
«t 5SB 1 5 i -*?'Jfc LTffi*-r*. 

[0 14 8] H u V^^ttJ6 2E«fflJ4 7 3T-E$S^*X 
ai2tB±)a5 4 6 4 (CSS?, ft H„Vi.jg-^tt»3E»SP 
4 6 3tCJ;tiEJi$n#S2tb*a54 6 4-N^P>ftS 0 H 

HV„<f^tt^-gtiHis§4 6 5 tzzQismmmwm^ (h 
50 „v„i) tm&mmmm&m^ ch„v„2) (c^(tt> 
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tl, HhV„1 iilg 2 til^gfl 4 6 4^ H„V„2ii3§3tB 
±j£B4 6 8^mt>tl&o 

[0149] 3 1 &m^xm i mi&^^—y- 4 

2 i *mm-rz>» m i ia^n-^-4 21^11 §{g 

1*12 3 *><=>© tB 7^ Bl^-^?iJo*»5D a S:A^a5 5 

0 1 iZXtJL'T 1 ^^ ^>y)^5 0 2{z«tt) X9 5>>7 
7b£JSPV>&«{*fi8P5 0 3CiO, Wa©Hi.Vi.<i9S: 
«*bfc»«®ifc*g|glSK 5 0 4 5 0 5t «fc 
t)®m^£^5bTNTS C{i^©«g!5 0 6, NT 

S C||-f T*X f 7 7M©il^ 5 0 7 N 7-f FTV© 10 

*;mBcDiH«fe5 o 9*m*-rs. yw> 

^b— L< fct'f >^ Ix— ^©2oCD^*iS©^-Y 7" 
t«feNTSC©i^5 2 5*i:-SJSHi 
1 0 5 0*#»f»ft3. *fcs ^^^^(1^5 
l*>t,CD4PS K©-fl£©^S7^;i,T V2ftj££§fg Ufe 

si i s©» 23tii wm.T-z-yi 2ict 
Biw-rs. *-r»2g©»3 3*»&©Die^fcts&i a 20 

^7^P 5 2 1 J; t) X* U ^ 1 5 2 2 fffS^n, 

m-— +j->ru >^SP5 2 3tj; t> 2{g©-y->r'; > 

£>"U— Mc&tJSifiD— 7S;W7l/* 5 2 4Ci5, H L 
Vdg^a*ff£«**iS. D 2 fi^-«:!g2A77S&5 3 0i!3 
A:frU ^®S&5 3 1 icit) 3o©(i^lZ^-«$^ 
»2#ftSS5 3 2 i:jg3#«»5 3 3 it, Sg3{$ftgB5 

3 4Ci 5*4?fffiSif x ft, a-— 
— tf-V^U >^£B5 3 5, 5 3 6, 5 3 7£«fc»)2{g© 
-y->7"'J >yi/— h tK Sifi7W7l;*:7>f;W— 5 

3 8, SifiD— ;U7-f ;i/^5 3 9, Sfi7W 7S.X 7 30 
M5 4 0ia!)iC>n5„ H L V L ©-^i:Hi.V„fa^(± 
*D»§|5 2 5-CiD#£*U n— 9->7"U >yg|S5 4 

1 fczk^n — ;U7^ 5 4 2 tct bTkWBMf&M. 
m^tte*), *D#S5 4 3tSie>n*. H H V L {I^tH 
HV„Hl^ttinJ(C»5 2 6C<tDiDJ|c$n, *— ;t— t*- 
>:7»J >^'gB5 4 4 i:7jc^N-f y?^7^;u^— 5 4 5C 
«t D * 0 AD#g 5 4 3U5HDT 
V«©i««SlWWifHDifJ:«: 5 iiJfcSS 5 4 6*- 
e>HDTVi?ffl«t!tti7j5 4 7#tB££*lSo »-&{C«t 
ONT S CM^*>til7J^ftS. 40 

[0150] i33i±i3 mm.^-v—oyt} 

X D ,<S9ttJ8 1 A7735 5 2 1 *» f, D 2 {s^f±g! 2 A*)35 
5 3 0*^X77 2 7fc.fc!)HuiE 

©*IBTHD<g^-#lf£;*;h,S. D 3 e*ttJB3AA8B 
5 5 1 <fc \> A77 biBlS«SPBffe7*3-^- 5 5 2Ct5 

C©<s^ttHDfI^i:^^5 5 3tM 
SftiBi««?ffeKTV<g^ S-HD®^i:fe>)tB*aJ5 

[0151] 2 9 ©K&BJ§T*Mftfe^Mgl 4 0 1 © 50 
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J|{*lft& #Mfb 7a ffit -3 V ^ T S o 
[0 15 2] S3 4tt5 s — ^EaiEITfc*), Igl^-* 
?Us D I i:^27 ; -^?y, DafcjBa^— *5UD 3 fc 6o 
ONTSCf+>*MK L2, L3, L4, L5, 
L 6 J:6o©HDTVf + >^l/M 1 ~M6t6o0S 
-HDTVft^M 1 ~H 6 S:T©WP^cfi(c N B$RS 
tt±fcif'5EB-fS36 i *ffi ^fct)©tffe-S. 03 4{iS 
~f T©»5ffl£ D„«#£ Ll*f,L6STD M*S<Pt 
^W^ItJ; !5lEIt5*©-efe5c Da©b'^-f>6 

o nc^i5 L -v>*;i/©H^Vi.(i^-s^-5. *tD 2 ft 

^© FpW >6 0 2{Ztt^l5 L -V>^^Cffl^-r^^P^ 

*Mlo*!l, 8U$©H L VHfi^H„VijB-5f i:H„y H 
Klf^U. SfeDagfOK^'f >6 0 3ttt»l 

0 3 0 "?:S£Bf§ bfe HhVh — 2 H 1 Sr^-S, 

[0 15 3] ;;f^lft>*;HZ)TV^iJRU; 
»^SKW1-5. Sf'M7>rttIlfi«2 3J: 
illtf3-y4 2 l«y7rA**0-«S©§it 
ttI3 lONTSCfclXtt^-f KNTSCOTVff 
#»e>*XS. fti:*S7>rti:^2§^I«3 3fci 

;H £»iRLfc»-&Sg \=r—9Ji\. D,OM-f>60 

UTf^>^ 1 ©NTS C#ffifc|B]bSia(*I^©HD 
TVfl^Srff 5c 

[0 15 4] *ST>7^4:^««Wrt£Sf&3£<gttl 
4 3 ^3Itrn-y-4 2 3 fcfcoljfciliflt^©— S5 
©SeSttDaObV-Y 760 1 i:D 2 © h'^-f >6 0 2 
tD 3 © h'^-f >6 0 3©if ^^b, ^>*;n 
©NTS C i:|s| tS»|*3STf!*IH»ffl©@i»CDja«P«tfl[ 
HDTV{I-^£f#3 0 2*»e> 3 *T*©fte©f=-+>^7I/4) 

[0 15 5] 03 5fcfcBU©K*-r >©«|JERT?**. 
NTSC©flft>*MLltEi^htV^. CI 
©L 1 ftDiM^-©^ 1 ^-f A K^-f >© K^-Y > 6 0 
l©{ug{Cfe»3, $feaSa5(CNTSCH©^^7>^7l/ 

«ffi^HfiE0o i x-mm isfc&mmm&'Stsmms 1 1 # 

AoTU5. ftt:HDTV©^lft>^MLlJ:M 
li:&ffl^ntA^Tl^, MliiHDTVfcKTSC 

h(Dmfrmm.x-%>*), d 2 ©h^-t >6 o 2t y*j > 

6 1 l©il^^CAoTV^S„ ;©1^6Mbps©NT 
2^©12Mbpst&§. LltMltS^fctSi: 

1 8Mbps©wi2giti3 3 hmzm®.?^- 
x^zi±mi5m*m^fo 1 5Mb p s©»hdtv 

ffi$g(S^-^Sl3S1-S^ <h#T-£&<, ^oTI213 5©EB 
T-ftV^jHfHDTViNTSCSlBlStCMT-g 
So I©i^>*;i/2fttHDT V©S4{±T*#^ 
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^„ S2 lttHDTVOf^i'^y^HllgffeSo £ 
fc, ^-M-HDTVi^ttL 1 tM 1 i;H 1 £#f!JL 
T£fcj2i£*l3o ^-A-HDTVOHMI«ttD,©K 
^-T>6 0 3, 6 1 2, 613£/BV\ NTSC£6M 
bpsC^ltS^, ^f+3 6Mbp sigti, BE,$S$: 
a6<fixttl8feliffifflliK©3€**SlW2 0 0 0*©*-^ 
- H D T Vfl^fefi^T- S S o 
[0 15 6] 13 6©EaEU±D 3 -t?6o©*.f A 

S^t. NTSCffti«6MbpsCHtU!ti^9 10 
fg©5 4Mbp s#e&T-t-5o 
T V ZfcmT- 1 S o 

[0157] aee*©««©*¥*> u < as 

Mil© 2 o©{jl?£® 5, n«dR«lffi%¥ 

[0158] El 4 9 fcfclg 1 ^-^©zMPlIiWf D V1 
SiSffl«IS^ D 2 7 s - * ?U© Is) U < D V2 h D 

©*§1§r, SSl^— ^5«©SiBffl««^Dv,K:NTSC« 20 
Ofi^TVi^Aot^OIl ^-^^J©7jc5p{i^f 
*D H1 l:S«TV|8f4iXt)T^5. StoT, 
T^T^Ufr&oT^&V^l §<I8£2 3tt, NTSC 
^©®££{s^£IS£T-§3o Si£, 7jc^©M^(Sl 

tMafi^jjEbHDTVOTiHSCkiitfgS. 

I1§I«2 3Sfl§^&*^ T>^^-©fg* 
-JT-liNTSCi 5 , MfliNTSCtHD 
T v # B£t- * £> fc» 2 #5£# Mi ir & h V^d 
ms. 30 

[0 15 9] EI 5 OttTDMA^SCUfcMt, 
—*>n-7. Y 7 2 l ©ftaiSefcHQ^gP 73li:*-HS 
7 4 1 tm.Vtt>i\X^Z>* X, 7 U-A©^fesl^5{C{±|H] 
83titfg9$7 2 0*s»l:fS>ftT^4. C©t§£-fc£, 
A.XD\yhg|#, 1 0©?^>^;i/#i!|t>&T£>*l 

fclitfcf, il^-f A7D-yh75 O^lft 
>*;i/©:£< p]bSffi©NT S C, HDTV, 7S— 
HDTV&3g&;:£:#T-i*2>o #W^A7oyb7 
5 0~7 5 0 e^CMLTV^I,. t£oT43«©;tt 
j&w^SE©*^ A*D y ^^TTDMATa^-eM 
&-fSt§-S\ ffe^i:?!ll£LTNTSC, HDTV, 

efflj*»* 3 Fffl«7'>5 i ^-r» i &mm 2 3 s^oma® 

i^NT S CTVm*5*mim®.7>T ±ttiz, HDTV 
£*?£T"t3„ 3g2g<ISS3 3 £-f 5 £{£«¥&«©*- 
^-HDTV^I4TS5. m3S(I«4 3tC-T2.i:^ 
-^-HDTVB^S^CfliTgJ. w±©ct?tc 

<, ia4 9©j:d«taiK«^©«Fia**t»orie-e!fe*. 
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HDTVfi^£H£T-££o 

[0160] «±a>^fe <t o izmmm 3 ict *> mrnmtk 

JgSHDTV, HDTVfcNTS C-TV©3 OOfg^ 
©PS:S©$. £ ;ut vmm& qJtltc^ & 1 i\ a SI 

[0 16 1] i;t\ #$gHJ!lC<fc£^QAM£SRQ 

[0 16 2] if, 1 6SRQAMOx7-b-h^f+ 
H9 9ttl 6SRQAMOe^jS©^ h;na 
T&3„ sgl^PSti^T, 1 6QAMOS& «^ 
8 3a, 8 3b, 8 4a, 8 5, 8 3 a?©#16ir© 

[0 16 3] 16QAM©I^8 3aliigffi©I 
W, Qtti t> <5©EMUC&3„ ret- 1 6 SRQAMC 
tS*6, nt^7Ml^t5k, j|^8 3att 

0 <n< 3 

T'feS. itffe©{f^8 4 a, 8 6afe->7MtI 

[0 16 4] SBIt'-^JUOS&Ss&P e ltirit 

[0 16 5] 

[»1] 

" 5 ^ 1 erfcf- 36 



2a 



! T" trfc ("p=) 



9+n 2 ' 

[0 16 6] 8 2 7 s — *5U©K!jafc*Pe2 tt§i 

[0 16 7] 

[»2] 



40 [0168] t^^o &£3 6SRQAMt>L<fcfc32 

srqa-m©317-u— hstmc-rs. mi oo«3 6 

SRQAMOlf^h;i/BTfe5c Sl*IS{c43t^T 
3 6 QAM©<t-^Mg6KB:2 dT^S^itl,„ 
[0 16 9] 3 6QAM©{f^8 3 aliffiffittit)<5 
©ffiKi^feSo 8 3 ate 3 6 SRQAMlCfc 

Utteho &*<om i %gk&i/7 Y UTff^8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 £: 

50 «aj:*6Ut, S!i4PSKSi*-eSiU 
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*MDa©#— B£bfc»&©»&**Pe 1 i:U ft 

*jas9o©*o)9fl(3E)e^ja**^#aju si 2^- 

[0 17 0] 
[»3] 

" 10 
p e2 . 32 -A crfc f A \ 

[oi7i] ttz&o z<om&. mi o i 

**a©3 2QAM©X7-l/-b4^to ifi&§l9 0 5 
(ix7-l/-b^lO0-l. 5*fiDi«Rfc5Vi-. *£S 
i©SRQAM0y7Mn^l. 5 k Lfetl^©^ 1 20 
KJBD^^^— U-M±ftj(ft9 01at6D> — 
U — 0- 1 - B {C;fc^Tffi*a9 0 0CD3 2 QAMM 

bT C/Ntttf 5 d BT^oT D af±|s]^CD:n ^ — l" 

[0172] SCn=l. 5<Dl&&(D&2mmD*<Dx- 
7-l/-hMS9 0 2 aT^^ti^o — 1/ — b ip 

1 O^^i^T, m&9 0 0^^"T3 2 QAMfcit^ 
TC/NS2. 5 dB±(f&^k|!^cD:x^-^ — hT' 
S4T't^i^ ffl^9 0 1 b, ffi^9 0 2 bfctn = 2 . 
OCDtfr&CDD^ D z S^t« a»9 0 2 CliD2^ 30 
To £ft££k»&£,:nv— h# 1 0(Z>-- 1 . 5 
*CDfiS^i5V^T2 2 n = 1 . 5, 2. 0, 2. 5 <Z)B§, 
3 2 QAMfclJt^T&^DattS. 8, lOdBSi^ 
*U D 2 ti2. 5 dB*fbt5o 

[0 17 3] 3 2 SRQAMCDS6t^>7 MnSSfb 

^5UD 1 tSB27 r -^3»JD 2 OC/NfiS&Ell 0 3<D 
hMiitiC/N<DM&mx*m?-o Ej 1 0 3 £^£k 
Wt>irt££5tz, n#0. 8ei±T**iBU PBJSeSlo 
* t) 1 7^- ^^0^12 7--^ n D 2 6De3l td iftg 5& 4 0 

fct^ 3 2 SRQAM©l^n> 0 . 8 5®^ 
ftTT'M^feSc 1 6 S R QAM(7)1^(7)X7- b — 
Mill 0 2 0C/N^x7-l/- h©B«H©«t'5H 

[0174] 1102 £;B^TffiS&9 0 0 tt 1 6 QAM 
CD^ — I/— ffi3g9 0 1a, 9 0 1b, 90 

1 ctt^Blr- *?UDiCDn = 1 . 2. 1. 5. 
1. 80 a^X7-l/-h^to ffllg9 0 2 a, 
9 0 2 b, 9 0 2 cli^I2f^^JD 2 ©n=l. 50 
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2, 1. 5, 1. 8<£>±§-&cD:x^ — U— h£^t~o 
[0175] I104(?)S/7 h»nfcC/N©BWKiai± 
1 6 SRQAM©l^i:y7 Mn&^b^ttl^C 

El 1 0 4 #>£>B£ i -5(3 1 6SRQAM©»^n> 

ei±**n>o. 9sft6fi»e»)waat^a. 

[0 17 6] ZZ^XfttQlZTitpJUTVOltLtttL&te 

*mM®sRQAM&mm^tzm&<D--ffl&mto mi 
mt, m^\y^t(Dmmtm^~ro ais9 i lasse 

7->7^<£>S£# 1 2 5 0 ft Oi#^S{lT>7^(Z) 

7-b-b& 1 0©- 1 . 5f«SnoM9 12 
{±y^Xl^;i/£^U ,<£9 1 0ttC/N = 15dB£j&5 

jftjsi-e«e**sc© 3 2 QAM*acDseiE*iS*^-r. 
[0177] u*>u ^^©aeifeftojBfttijiow 

CiEv*3»tt»5fc::fe^T C/N^fiTt§ fclMKc HD 

mmmomwizxy), ^<hti odBgacD£»# 

6 0 m i 1 e^^grtO^TiOJft^TfSM-e 

C m^fttemT' £ & 0 t£oT^*<D7^^;i/T 

[0 17 8] —7j, *£gBj§cD3 2 SRQAM&b< 
6 8l:fNt8-VSB©i^ S5ie©<t5^iai 3 3, 

mi 3 7<Dm&tz&*) 3mcomm£tez>o mi-mmv 
i-itMP e Gi^^;i/©ffi#PifeftN t s cm^zm 

!)x *2»iD.THDTV0Wtt»ti8iCi:#T 

flatten o 5fcisv^T*i-2»ji©if— t:><3i 

>J7N±;&9 1 0 a<DJ:-5^7 Omil eftjifciTlfc*: 
U !S2PgJii±9 1 0 b<£>£?lc, 5 5mile*M 
T-^il-T^o Ell 0 6 (D3 2 SRQAM<Z>1t— tf^aiU 

m 1 0 6tt3>b'^— ^>>^:^lx->>3>§ffV^, Ei5 
3<Z)1t-tf^3ii;^E*ck!?*^^th#Ufe^CDT*fe 
§o 110 6l:^ti^7 0 8, 7 0 3 c, 70 3 
a, 7 0 3 b, 7 1 2 tt**t£*#S;<D 3 2 QAM<£>+f 
-tf^UT*. Sl-lBiDi-iOU- tT^oiU^ Sll- 
2Pt*Di-2©1f— t^^U^ m2Pgj!D 2 c7)lt-tf^ 

-5t>> S6**SCCD3 2 Q AMCD-y— tf^JiU 7CDr-^ 

[0 17 9] «e**5C©3 2QAMCDtta6*aTtt*B 
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±6 O^^OMD?— tf-X^UT b*>U 

^ T £ K)T gftttJitf^gc^T- h o fee 
[0180] b#>U ##6B8©3 6 SRQAM^fflK 
Igl-iPgllD^T-MPEG 1 ^b- KcDfg^TV^^ 

SffU fS2PgJf D 2 T-HDTV©i«^TVjEiK#£i£{i 
HI 0 6©£5£iS)mgyp- F© 
H D T V ©It— tf X ^ U Tfflfg* 1 5 V jvm'h-r 2> 
0©, <Pf&&g.7\s— K©EDTV©it— tf^J^UT© 
*@#1 0 7^;i/«±iS*U ISM©LDTV©1f 

3o il0 7tt->7h77^^-n^t<lis = l. 8 
©±§l§r©+t-tf ^UT^U HI 1 3 5 (iEI 10 7© 

-9— t: ^ ^ 'j t &mmr-m b & ©T-r . 

[0 18 1] iC^ttJ;!), -SBttfc&^T-fciu 
S«*f**s»V ^t&MtZ 43 V ^ T b gfs ^fgitfeJg (C £ 
V^&*^BJ©SRQAM#5££»BTr3C.t(c:.fc »K 
^fc < i: i> Wife bfclt- tf* i 'J T'ft £;fcv>T 

©gft^T-cf^a^ u < iti&m^mw- b-xrvm. 

S7tD ^iP^©S&«$r§:lt S £ o teteMiz&^T* 
^R§^ffl^^C htci c©Sff^|gSfc^As^rtJCM'J> 

[0 1 8 2] -SilC^C^^^^TVSj^^fJi 
ffififfi&H d t vantftiisfe^fif bA>;K££ 

^mx^tzfr-otztztb, it— t;^'JT[*lJ;:;fcOT£> — 
g&©gfi# bfrSPiT- fe„ b*> b*3SBJ3T- fcfcft 

*®NTS C J f>PAL-^SECAM^5S;ffl^M©T V§«5 

n -o x v > sm# & 5 s * ;i/gfi #t© ^ & mm -t s c t 

Htil<SLDTV^l/-KTI±$i5 #§{g°Jf£f;:& 3 

[0 18 3] mmizi®.gm%B.&mz-z>tzt&Tvmmm 
w it <t *) & < mm # £ m h n. z tz » t v mm t b x © 

[oi8 4] =&Eiz*im&&7u- FtDgmmm® 

H«fctn=2. 5 ©*§-&, 3 6%^*^^CJ±bT4£A 

tii. &^icjfobT§<i##ii;L&o -tt-trx^'j 7© 
&^i:gfs#isj©ti»D(c «t t) te©^-T vmmm^mmiu 

[0185] Ell 0 7©3 2 S R Q AM©-tt- tr 

^^UT'EIJCfr&.fc-Mc, n*)b<tts=l. 8©i§-& 
•fe(Bia©^A s f#e>tlS. hftn&^S-r?>C^fC 
<fc>K &^©;£& gitfHDTV§«tNTSCTV 
^^©^•^^^©^^^©^^ttlCi&bT n 
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StMU S R Q AM©D i £. D 2 ©+t — t^x'J7 7 0 
3 a £7 0 3 b ^fta^fF^aS^-r i> i fctj: !j x S 
ff#tt«^:©vSMSM^{i«A©Sfi#»<£ff S i t 

[0 18 6] c©«-gr 
n>l. 0 

©B#. tl±©io^^* s »?>n-5o fct, 3 2SR 

QAM©i§-£n«: 

1 <n< 5 

10 ttliZo LX 1 6 SRQ AMCDS^nli 

1 <n< 3 

[0 18 7] i©«^HI9 9, il00©iol;y7h 
£iJ-Tfgl i:^2|5ie^»^SRQAM73^t^VNT, 
1 6 SRQAM, 32SRQAM, 6 4SRQAMC43 

[0188] mmmxitmmm^^mv,tzm^mm 

20 b<tt(gy><stggf5{-fctt. ^ti^nw,2^-^n, mi 
?-?mt vxmzBMcDfcmjsttmiixfcmtz ts 

[oi8 9] pcMm =?v*. mtwmmzmi^t 

tf ^ i 'J Tftfci? £ £ V -> o S „ 

[0 19 0] Sfc, HSE«?!i3T-{±01 3 3tit<t7t 
«F^*y^S (TDM) 7j^tM^fc-a-TTDM^i 
Slt^-V V^^^sSft^ ECC Encoder74 
3atECC Encoder 7 4 3 bCit<t^t2 
oc-y-^-v >^-;i/©^^— IJIE©3— YfJ >S:^giJ 

%>mm&m<D-y-7?-*>*j\/&m j PTztifix-gz>o c 

©®-^, 01 3 7t;^t±?C4VSB, 8VSB, 1 
6VSBOVSB-AS Kf=-^© 2 >^;b 
©Trellis Encoder^?© E C Cx>3 — ©Code gain 
s£gx.T&£^„ PbV^Bg{i^jt-r?.IISE#iJ6©0 
1 3 1 ©BftB9h(B]bT-$>Sfe»*B§-r-5c 

[ o 1 9 1 ] in 1 3 1 (D?u v ^mitmmimm^m 
x-mi 3 i (D7oy<!7m&&mmmx'$>Zo temmwo 

IffiiCUp converter ;§II©Down 
40 convertor ®MK»S^M©^ 

tififrfrZo io'T, ^«Ma5©«fiKi:K)^tt±< |5jb 
(3]«{CbTEI8 4©5i§LI3^S^v7.^A(iEI 
1 5 Bceii^^^AiilBlb^fiitT-feSCh^ti*^. 
SfcfflfiKSr^^tc: bfev^«-&{i, Hi 5 7, gtffc 
bfe^«-^ttEil 5 8fflJ;5&1?lfiE£-f £.1 t^T-t 

[0 19 2] Ell 0 6©->^ilx — >> 3 >ti5ViT(i^ 
50 i-iit^5 : -^>^;i/D 1 - 1 i:^i-2it^^>^;i/D 1 - 2 i: 
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fS\Z 5 d B ©Coding GainCDMSrott fci§-££^ bT^ 
So SRQAMii "C-CD M" £ <fcfc£tlS;£2P.8©{i 
! %&M 1 %'frW\ 1 %>9.'}i& (Constellation-Code Division 
Multiplex) &rectangle-QAM{3/Sfflbfet)CDTfeS. C 
- C D M fc± T D M F D M £ m*L b fe^SYb^iCT* & 
5 . 3 - K 0 f S 3 £ 1Z X 

0, ■y-^ + >*;i/S»s*5S;^fts. ~©fs^,£©£$t 

^if^-rc i: C it) TD M-"pF D MlZlite^izkm'gmO) 

mm&m^tiZo -©- £i$&$im.m£mz%±tz^. 
&^£«*>&#<=>iigt-rso z.cd&o^c-ct>w>±®. io 

[0 19 3] ST, C-CDMi:TDM«I^Mf; 

mmm* m^tzftmtiL®. frm^mjj^ (fdm) £%&&■ 

mm(Dmife<Dmm%}m&£.£ti2> = m*. 
«, Tvmmizm^tzm^, mi o 8©tv{b^©mi« 

NTS C^©{I^-i±^^^ h7A7 2 5©«fc-5&jS« 
iSf^STbTUS, -H^gfrfi ^ttB*^©^^ U 7 7 
2 2T-fei>„ A5-©dr-^ 077 2 3 -"p*^©* ^ 'J 7 

7 2 4ii-ejia^i <&v\, ^suw^s^ttsfe 20 

^^^©{s-^&FDMC.fc <9 2o©Jl)^»t 
frttZftmft&Zo £©*§-£■, it^ti^C«»© + 
+ U77 2 2 S»ttS i-5CSBl 'i77 2 6 t!2 
Jft'177 2 7 b=&*Sg lM^ 7 2 0 i:S§2<s-5§ 

7 2 1 SSSCfcCiDTiligST^S. SglfI^-7 
2 OiCi !?{g;^f*JgTVfg-^<&^^^ttl^T-^f b, ^ 
211^7 2 1 tJ;t)«^S«^=&^^^tli*T-^I-r 
Scti:J;D, ^S^&tt&^FDM^ispg/lsm 

[0 19 4] CCTil34C«©M3 2QAMI: 30 

Kg^tz&b, IStt(iThresholdl{i+f7'5 1 -v>^-;bB©K 
{6Theshold2{Cit^T 4~5 dBW <TIV>„ t£oT 
4 ~ 5 d B BMt©H£ 2 »©Pg»S»ji* s ^-r 
S» b7>b, C©^s gmm^CDls ^<;i/#Theshold2 
t:TF£&£h«fgS©:*rfr££toSgI2{i^7 2 1a© 

#4^T*^-r«^©^a5^ < sfg-r- < & t> , « #s 

©'>&l^Sg lflf 7 2 0 a b*>§{tT- £ «e < t£ 5 , SB 2 

[0 19 5] bfrb, *$8fll&fliOfc»-&s H108C 40 
ijrf £5 C*f*ie^7 2 OfcC-CDMfcJ; 
H5 3 2 SRQAM£ffl^T-y-r> r 3 L -V>*;i'l ofA* 

itio-rs. z(Dmf6.<D{g,^y-73-*>*)v i of a(c$ 

£fc<E»«U£©J*#*©«5. ^2ff721$;32S 
R QAMh b, it7 r ^-^>^.;H o f B©IMfiI£3§ 1(1 
•^©B8ttThershold2t;i 1~S U"<;i/* s Th 

reshold- 2 CTtfo T &§{f T-£& < So ffi*£fcfc84 
«ST-^-r»2ff^gi5 7 2 1 a©«fci:£!K Vmr>* 

iHofB tit >^;i/aa s s<it- & s &«»esa 
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vMBflfctfTh- 2©ff^b^;bC;fc^T:&§m : §S£: 

v>-5$j:^#$>s. 

[oi9 6] -3 (D-y-ff-^y* frizgmM&momfr 

K©if— br*:ty:r#ifi#5fcV^»£*>£*ixS. c 

© Wfii©ffiui?- +• >*;i/fc fcj&wwxtt PBtHtiifiL 

&^r-* ©-s y y-4¥CDSBJ6tfl|«fe XtlZ Z £ £ i 

{t#»JiE£:&So g§2{1^7 2 1 (3, |s]«cD^S^:fflV^ 
St, -y--tfXJ:UT©F§«A s iixi.„ HDTVO^t 
8«si 0 5 0*©S^ 5 2 5*(CiD^.T, C-CDM 
{C«t t) 7 7 5*©-y— tf^3ii;7'* s iPt)S. 
[0 19 7] COidtCbT, FDMtC-CDMSffl 

UttSo £©jfc§"&FDM&C J; S 2o©f7ft>^jl/§ 
§£l*fc#3o©Jl-«i&t;:?}iyb, 3o©1f7f+>W 

[0 19 8] &.\ZTDM£C-CDM*Mfr'&t>-&xm 

mzmizfimzm^Zo mi 0 9tsn3t7tu 

^TVI^Ctt*3HI«97 3 2 i:B*«fl^-g|5 7 3 1 

©,^p^^ ttfc&s&aw-T 4) urate tB*$n«t t ^ ^ £ *m 

ffl-TSo rf*JI/TVg?®i)BS7tDyTVIft 
^to-fr, 7k^P»«» 7 3 2 ©SBIBI©*¥»«Ir»B^ d 

1 7 3 3, 73 3aCi5%r-^, mmtmmm^m 
^m^ifi^thtir-^ < co^—f %mzz£&T-g a. 

^©CfcCJ:?), 5S«$rli• , P^^^v^T*7 :: -^*?&^i^b 
SB 7 3 5, 7 3 5 a©WHfc|SIffiS*TSit»«|B]»3;x 

D^h 7 3 7, 1 37 &*mvTbmm(D%bm&mt>ti 

So 

[0199] 011 0 l£C-CDM<DmmmT'&2>o 
X, El 1 Uil 6 QAM©l£5gji£©C-CDM©3 — 
KMD^THft^U 01 1 2tt3 2 QAM&?g)ig©3 

-H*it)STia4^-r. 0iio, ii nim-rcfcd(c 

2 5 6 QAMttsgl, 2, 3, 4f7 40 a, 740 
b, 7 4 0 c, 7 4 0 d©4^>©ei-7>(te>tt, 

4, 1 6, 6 4, 2 5 6^©^^ > $g4JB 
7 4 0 d© 2 5 6QAM©ff,^3- K>7- H 7 4 2 d 
&8b i t© " 1 1 1 1 1 1 1 1" T-feSo 3M2b 
i tfo4o®3- K^— K 7 4 1 a, 7 4 1b, 74 

1 c, 7 4 1 dt7>S!lb, StBl, 2, 3, 41740 
a, 7 4 0 b, 7 4 0 c, 7 4 0d©If,^7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2 dlz&t? "11". 

"11" "11", "1 1" fctODSTS. *>< bT, 

2 b i tToCD-y-7"5 Lj r>^-;H-*t)*», ■y-^ J r>^- 

;n, i7-y^-^>^;b2, f^^>^;i/3, it-t"^^ 

v. HI llttl 6 QAM©»II©I»iflf]!k^f Ei 
S:^b, 01 1 2I£3 6QAM<D$tmM.%7Fto C-C 
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mkftm&mtt (fdm) ^mm^-m^m^ (td 

M) tS^MSchtJ;^ Mtit^^>^;u* s 
<fc Off bV^S<b#5££i£3IT;-§£e Rectangle-QAM£ 
^^Jx«ftk©f$OQAM^P SK, ASK, ^bTffl 

So 

[0 2 0 0] fi?!)x.KBuifi©8PS-APSKCD-9-^^ 

[0 2 0 1] 
[^4] 



10 



Pei-i 



8 \-l~2 J 8 



[0 2 0 6] -y-^^ >^;U2©^^— btt 
[0 2 0 7] 

[ifc7] 



\ 2o 



20 



[0 2 0 8] V-^^>^-)U3(D^— V— Hi 
[0 2 0 9] 
[^8] 

[0 2 10] T-S-&i.o 

[0 2 1 1 ] H3 7tt|^S£^J 4©^©>-X^A^T-fe 
3. ^6S^J4(i|fei5^J3T-^bfee^S^±^ 30 

cfflv^&©T\ fi«iBm«j# s wtxtbh* *js^j3 

T-iffiB^Ufcl^2 9 fc©j8^tiu ^fgffl©T>^^-6 a# 
m±ei^ffl 7- > r- ± & o T ^ * jjK &§©$&©§ # © 
7->^^-2 la, 3 1a, 4 1 a ifim±BixkmT>^± 
£&oT<^£>;S©<frT-&-5c, ^©ffe©lfjfNii;-p tz < |b] 

t-e&s .5iftiB&#ii&-r a. iiMita 

[0 2 1 2] LA>U*»WoeiS««*fflV^fc«^, H 

3 7©«tdfcjSffi«t7 , >5 L ^-2 2aifSfe5l 1 §{§*i 
2 3ttaj^6 4QMAaWS9*)L<ttSEJBl 6 QAM 
SEMfS^fcateLT 4PSKt- Kf«« bilf-^ 
?"J© D 1 ff -f - £fS£-T 3 © T- N T S C © T Vfs-ftfff S> 

[0 2 13] *(Z>pgggHC7'>^^3 2 a«5S2§ 
flSS 3 3 Tttfy»««#3W}-Bi^fc«>aS& 1 6 * tzlt 6 

4 Q A M ft f, m 2 5>J i: Jg 1 5 s - * *J 50 



40 



Pei-» i 



« 1-T2 a 



[0 2 0 2] 1t7f+>^;i/2©Pe 2 -sli 

[0 2 0 3] 

[»5] 



2a 

[0204] 16-PS-APSK (PSI) 

[0 2 0 5] 
[»6] 

8 mo i 8 \ JTza I 

IHDTVIMfth?.. ^T^ltTViffl^HD 

[0214] -75, m&miz&z>i}>mmmm(D7>7-i- 

4 2 a£fcoj&3.g©»4 3»it^l6 4QAMg 
*©«IS£j£#&&KT-;&£>;fe«>«:U 2, 3, ^— * 
?UD1, D2, D3£«iiU@iS#PfkKHDTV{s4J# 
ff^tl^o |5)bTVSMS^B*ili:|H]CliH©^-^ 
-HDTVTMt^l,. 
[0 2 15] C©*i-&©JljS»©BBS^ffi{iia3 4, EI 
3 5, BI3 6©|gISfflV\T«flBI^SIB«Sffl«»EBt: 
wc^-ftx. SCtCt DgJB^T'^So KI340J:3tl*» 
>^;i/£T-JS|&2&A s fc US!l^ £>ftT<^ D 
lf^t:NTSCOLUiif+>^;n:, D 2{f-§- 

Of 1 f t >*;i/©M 1 C H D T VOi^ftffiS;, D3 
m^<Dm 1 T-^^^JVCDH 1 ClilStSHDTVOi 
^ffiSSietSitCiONTSCtHDTVtfig 
H D T V £ |b|— * > *A-T- j^fff 6 C i: ifiX # 
-5c Sfci3 5, 03 6©J;9l:ffeOf-V>^l/©D2 
M^D3e^&ffifflTrs^fc#frW;*fUitf, «t&* 
SiM©H D T V-$>jS«fi?&fiH D T V #Sf3iT- 1 3 . 
[0 2 16] JSl±©«t-5tCSVNHil5:14C0J&S 3o©f 
i^^;i/T v%±^it^r i-o©5=-^>^;i/*)b<ttffe©?- 

T- SflST £ S £ V % ^ $b«#$> 5 . 
[0 2 17] r^-Mfa-tttiSfc IT 1 6 QAM^ffl^ 
t 6 MH z ©»HD T VSM^f ^5, 
L*LCh?,©^liNT S Ci:©ifSj5:t4*S7kV^fe4?)|E] 

^sfflSNT s com^^yjr-frx- mm? 

*XYl5&<Dmmi*m&.£tt^X^2><, £fz 16 QAM 
>*;i/£!&ft *S^ltT-!&: <, iSSE 
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- br^j. «; T&fc^ t t^a&fll-Pfc s o 

[0218]15 2tt«e*a*$nTV^^©HDT 
T% ^M§i?£ftTOS;S;££ffl^;'cHDTV©9 : ^ 

frmmm i o 1 e> h d t v©§{st- & s senjtstw* 

7 0 2 i:|»gfr4 7 > ^-D^»3S«7 1 1 ©SWgqJfE«* 

7 r2^ttv^. m%<DWM.-t%mmMi 1 3c*s 

t HD T vfcgSUTSm - i:* s t- < &So 
[0 2 1 9] ifc(C05 3li*^(3«tSFi»S©JS[^* 10 

#5Si:l5]— ©aHs«#©*6\ S±>fiJffl$J*#{£^fe 

HDTV©as»«U£SM"BItgiH«7 0 3tt±izE©ti6 
*^5£©§{S^t£3f«i£7 0 2 i5tT*<*:5„ bfr 
U ^#5£©gffWt£$M£7 0 2 J: ajE^lgffi©^ 
^MT S C*©<S#ffe*gfSoIt6««7 0 4tf#St 
So J^±©2o©m^A>e>4#/&£ft£><> c:©®^©^ 

* ;i/Sc3ss 7 o i if h t±v vAmm 7 1 1 ^©»£se 

SttEI 5 2T-^bfefi£3fe£5£h|I]l^;i/T-;fcS„ 
[0 2 2 0] d©±§1§i\ *^T*liT^-n^Sti^7 1 20 
l*f>Or^;i/SIi7 0 1 -^©assii 3 0©«^*5 

#&-r2><, l^liHDTV4)NTSC*fflt-§?i:V^ 
1S5«^^7 0 5Tfe5. g§2ii&£«£gttS&©©N 
TSC*J**BufcHI«fcSMT?*2)f8 2J!SS««7 0 6 

t— mfcmx'Tjkto ccx-iiNT s cttc/N*Ha<-r 
t» s<s ^amm 1 9 s —* w & #>T9- □ ^ 

^7 1 1 ©«*#*£<£!) C/N#<£TbT*>S&S©IB 

[0221] msizmmmitHDTVtf&m-zgr^tz 

tmmmZNTS C©*S<3-T?S4S6 3JHFS«:W7 0 7 30 

[0 2 2 2] U±Oi5C LT^3;<t t)S5Siu©H 
DTV©§ISlligfSt<!fe5^ NTSC£^#>fc 
g{f|gffliiJ£<&So ZblzT-l-nVMi&mi l l*>5> 

©sstcj; 5^ati±HDTv*sffist < t *>5tta* 

§ ttfr-o fc^lC^T *> H D T V t ffl— ©#H£ N T 
*rl3tcgiM-r3i:v>d^#&£o -©*i^\ St&Jls© 

^{fm^^e^Jt-^-r-i:^ «t »k HDTv©s«pja6 

^ifcl^tC^OTs NTSCTVCDSttTf*fitfSet8 
[0 2 2 3] £tz2mm<0&&J5&*m^fcM*mistz 

tK m7 8<DRfPiEai©ioi: 3 pgs©e^a;<&ffl 

VNSC^^T-^-i... HDTV^HDTV, NTSC, ffi 
if^JSNT SC©3o©b^;L-©lJ^t^Ls ^df 
SifclCfciK H!5 3©g{f qJ|g^ii2Jl*^ 3HIC 
t) SWlliJ£v^*££:& 5tttt2 HWie»Ttt 

± < &m^m&T'ib-i tzm 1 sss^ 705 r-m&mm. 50 
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gNTScTVffl ate -esffi^se °Jt£ t'Ss. ei±a 
9 s * 3£JS # 7- ± d t SSS £ # it 5 0S £ w b 

fee 

[0224] &\z.?*j$ frw&kftTi-vvmm^m'g* 
m-fr t>mm? 59^ *? ^wmmfev ?i- d *2sssfc«r 

;i/&05 3©IW*T?j8{I*S^<fc&TtfS«Bgj& s fc 

50 £©»^ #£*;£:£© 1 6QAM^4ASK^ii© 

15 4©ss«tt^mi-^-rj;oi-— a^T-^u 

fcSe^tBiW* 7 1 3#**^fc»HDTV©£fgnJfie 

M^7 0 8{i^rt3t/jN$ <&ot u^do •y-br^^ 1 ; 
S. ttoT«S£*^SCTl±«j3l*IS*«ill»Wfcj«S:bfc:< 

V^fctf^ffiSftTV**. 
[0 2 2 5] ftCi 5 5 £^HJ3©;&j£;&5$;£fflOfct§ 
H D T V©«»«SgenIIBffi«7 0 3 li, 
ii£*»SC©S«^Iffi«* 7 0 8<tt) e^FSI? < JEt S o 

bs ^**ic«t u]£u4sb©nt s cmoi&mmm&m 
oimmMi 0 4#f#£>fts„ -s^ssT'^-rgp^-iis i§i 

— SiaSrHDT VL"^T*li§{fT-§«:0#, NTSC 
l/^t§Ifl5««i^t. i©o*.^15SS^M 

7 0 b\zn^x7±x3^-m.mmi 1 1 ^?»©ssa$rg 

W\ HDTV*. NTSCfcffi;frgfiT-£&Oo 
[0 2 2 6] W±©<tat-[H]bm^JS©*^ *^ 
©P&SMSt^T-liH D T VfiMttOgMorffiJfttttt^ * 
<5fcS-^T% Sfi^NTS CT V©SteT-SfsT- 
^S^^ti^So C©fe»S{ji^©-y--f^3iU7'* s 
ti^S^V^^^feSo «tt)# <©§(!# tSffiSrS 
filt^iMA^S. HD TV/NT S CTV©i5tig* 

W*9 i y*^tt3a6SM«©Jt*5B««^&©»-eH:7*^-D 

y»^^©ttaMMij ttisffi £ ft 5 fc 5^ < -r 

^KtSit^lS. Cl©i§-S\ Sgl^— ^5Ui: 

51 2 9 s -* jnj©« ^ja©|fflPH&W»-r S - i: t i D HI 5 
5fmbfer^MDTVINTSC ©S<g qJigJIMS 
tr^^VNT S C©gff WI6JIM*ftWfi-r3.^ i:* s X- 
^So ^©»-&h ^©.t^CSBlf*— ^5>J^ -©F^S 
IH©««*2SM-r5ii:t«k?)> iDgSLtgitft- 

&So 

[0 2 2 7] H56BU 1&£tV9 frMmzWV WUtz 
S. 3ll{s«±J : &±i-^1--i:* s T-^Sfe», HDTVf© 

s«?^«g{snjfg«^7 o 3^7^-0 ?TVtt.mtmm 
(D^m^mmw, 702s t-ss^t- g s . 

[0 2 2 8] *UTW*©SHa^II6»»©*6««7 1 
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T- ttS«l& H D T VCD SffiT* ttB5ET & ft V * Sff 7 
T SCTVcoSteT-gflT-^?., *fc#*£W^filRltt 

©7 > >7 1 ^ftfflV>fe»^7 , >T-^-OlSlqltt*|qIt**fl[ 

^©SiaSrHDTVCDSffiT-SS-CSS. {£JS?*gijKg 

m*imm 7 o 4 bu v&^©«ip©seRi 

|g«*£7 02.fc!)J£<ft»3, m&©tt&J5)©fl£fittfcK£ 
®njffi««7 0 4 aCD^-&«^7 15, 7 16 T-tt7> 
^©JilRlttC^iaCfeSaaSJBCSIi^NTSCTV 10 

[0 2 2 9] £T, *>ft f)«*©ry^^aa<D*18t 

raJiSO^fiSftaiK: ± D JtV - K * * 'J T© H D T V 
ttS&tfUtlfcft*. ^©^{CiSOTti, *^B^©pgJf 

5£t- tiSfi^ qlf It fe o 

feNTSCTV©g,{4T-SMA 5 ^{fT-#^>fe*?), 
^x. U ^©^ftgPAs^rtiic^-rs i: v> -5 3&*#<& S «, 20 
[0 2 3 0] (gdfiftl 5 ) 5 a^QS^SrUSH 

o*i)ASK*scfc:fliv>fc»&©iafi0!ita&*ia5 7 a 
mum 5 © 4 fit© v s b - a s Kft ^m^ssmmm^Tfi 

U 4oOlfjS7 2U 722, 723, 724£t> 
o„ 168 (a) li8iOVSBll?OConstel 
lation^t. 4ffl©lft2bit©?-^, 8 
{!©*§•& 4 b it«»r-^5: 1 JlWT-jelS C £ #T*# 
S„ 4VSB©1^ «^7 2 1, 7 2 2, 7 2 3, 
7 2 4£<?iJ;tfc£ 0 0, 0 1, 10, 1 lCM^-t5: 
ttfT-IS. 30 

[0231] ^wtcts^ffi^e^&ff otztbiz, m 

58©41eve 1 VSB§04 1 e v e 1 AS K(D{s 

^^.mmm^t^o e^7 21, 722^10 
©y;i/-7-os &SB 1 ©fi^ff 7 2 5 1 Lxm\ m 

7 2 3, 7 24 £SU©y;U- 7\ fg 2 ©fg^jSli? 7 

HHH©©-i§j&©IHIH<k £ < "T S « o £ •) 7 2 

1, 7 2 2©IH(HSLfc-rsi:e^7 2 3, 7 2 4© 
^PSttlHjCLf^V^, «^7 2 2 h{s^7 2 3© 
IHB8L.ttL«t*)^:t <m%.?Z>o 40 
[0 2 3 2] O,:!) L„>Li:iSt5. ^htf* 

> 7. =r U <D«Si £ <fc o T (iAfl^>R£ C <fc t) -B#I*J & b 
<ttffi£,#}KL = L„KftoT 4>SVN. 8{1©VSB© 
, 068(a) (b)©<fc-5ftConstella 
t i o ntftSo 

[0 2 3 3] ^bti5 9 (a) ©<t^ lC2d'OifiS 
gficfgl^-^iJD!© 1 b i t©^— 5?£*r*&£-es 
C i:#-f ? i. WittJB 1 OE^/SS 7 2 5 S 0, ?S2 
©<i 7 2 6 £ 1 k^ftthtt, » l 7-'-$ n<o 1 50 



#18^7-3 2 2 2 1 9 

44 

bitClftf^it-li.. ifcCflSZ?*— *8JD a ©l 
b i t©fs^£&«^P©*©2o©{g^j&S£C#&;* 
tS, ^Jxil 15 9 (b) ©«fc3tc{g^.&7 2 1, 7 
2 3£D 2 =0£:b, Sf)S7 2 2, 7 2 4^D 2 =1J: 
lhW£^2:r-*?JD 2 ©^-*££ire§3o C©» 
^ti2bi t/*>>tf;i/i:ft&. 
[0 2 3 4] d©«t-5K:e^*E«-rSii:t«tt>^ 
ASK#ST-#?PJ3©^{«£3£#Rlfg£:ftS. PiJl^© 

^ft&ft*<D*$mmm^&tt£&t> •? &ftw b*> 

B^T-gftV^WtiS^Tfe^ieSrffl^SCiifCfct) 
IB2 5 = -^5UDat±|i4"Tf*ft<ftS* s x tol?-**] 
D.ttittg?.. cftfcBMB*-* C/NtfSKft-o 
fef;«ii^6 0©4 VSB-ASK©{s*#EB0©«fc 
5^*5. o£ t>§{Sm:N?£bfc{f^;£J£V>rX j e> 

eass*fc«t t» » «-«ce^««7 2 1 a 7 2 2 a, 7 

2 3 a, 7 2 4 affljEV^HKjtf 

So d© <fc-5ftii§-&, 4fB©*5-i'-9-— {ciS^5^ 

2 £ 7 2 1 £:{s^J& 7 2 2 ©E#J-S\ 

^ 7 -f ^ 4 (C «fc •Sfg^, 7 2 3 tm^ti. 7 2 4© 

EBUtfJKlXftS. OS t>sg 2^-^?iJD 2 ©:n^-U 
-h*»^«t<S<ft4. bA>b0*>e>B.S 3t 
ff^.&7 2 1, 7 2 2 ©^-7tlf^7 2 3 , 7 2 
4©*>— ^©EBUttSB-Cfc*. o*»?S§l©{I^ 
,£S¥ 7 2 5 tm 2 ©fs-^^P 7 2 6 i;©ES'J#T- g ?». 

t^j^hi; fts. 

[0 2 3 5] CI -5 bT 2o©P§«©7 ; -^^JD 1 i:D 2 ^ 

&t>*itfc6£T-tt|g 1 ^— ^?iJDit^23^JD 2 ©il^*sC/ 
N©^tt!BSWJft«-eH:j(Sl7 s --^5iJDi©»3&s||4 

[ 0 2 3 6 ] m 6 1 fctaHtSI 7 4 1©7D-y^ 0"CA^; 
SB 7 4 2tt$ l^-^?iJA±ia5 7 4 3 J:»2f-^?IJA 

£}£fc£A*;aS7 4 2^?>©ff^$:5!! ; 5|g|5 7 4 5 f* ttb 
tAWIft<t5*ff^7 4 6C*jV^lSrl3*H$fu 
062 (a) ©J;-5ft4fl^b<{i8fii©ASKffi-f-i: 
ft*. 4 ASK*)b<tt8 ASKgftt, F 
7 4 7 C«t?)»««||B$n. 06 2 (b) 
ffli^CCarr ier#'J>lS@U;Side Ba 
nd^rtoVestigial Side Bandog t) VSBIfCA 
SKfl-^fcft Dtti*gS7 4 8*f,tDMn5. 
[0 2 3 7] dct 7-r;^fc»«ufc«©ffi:&*?BC 
06 2 (a)iiASK^Kff^©|i!^ia^ 
^0T-$>2.<, 0©«fco tCdr-^ »J T©PiPJt:iPJl^* s fe 
£o C©<f 7 4 7©M> H/^^ 7 4 0 

6 2(b)©^|{f{f^7 4 9ffli5lC*+'J7J8»S'i>U 
»UT>t«©«!ttW*9lt)*a. -nSVSB^tlN 
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*n£*lT^S. 0 6 0(DASKffli^2 b i t/> 
>f;K-SS* s VSB^^?.i:4VSB}:8VS 
Bfcfcp]— M$LWtf&$ l H 1 6QAM, 3 2 Q AM© 4 b i 
t/S/>#;u©5 b i t/^>#;W::*B=i-rSt)t$SS7t> s 

[ 0 2 3 8 ] mm 6 3 ©^n y ^mX^tVS BSf 
£17 5 1 f(±«fe±©T>^^-3 2 a-CgW-feflrettA* 
ffi7 5 2 &«T* ^+>;M>»lRCJ;9W£*S«iJ£$6 10 
1S8 7 5 4*?,©fifa, ?El&§§7 5 St^V-Cffi^S 

^Ttfci&^iXx LP F 7 5 etifJ^-^O Kfs-f- 
,hft 9 4 VSB©i§£-{±4 levelCSl i cer, 
8 VSB©i§-£l£8 level©Slice r^tol 
5'Jlf£S§7 5 7££Sgll:r-*?iJD 1 i:S§2:r-*?U 

?iJtti^a5 7 5 9#>S>ffi*i£;h.&o 
[0 2 3 9] &K£©i£<g*J:g«*fc/BOTTV<g^ 
&^SJ»^^rat-S„ H6 4ttR«|tm%flMH7 7 4 20 
CD^D-y^glT-feSo HD T Vfg^^©«)S^JgT V|f 
^ttSB 1 Biffed > n 4 0 1 © A^jSP 4 0 3 iZXt) 

i^vyn-> yv * )\,&—m<Dmi$i<Dftmm&i4 04c 

£t>s HlV l , HlV„, HhVl, H H H H ^©ffi^TVfl 

gt$nfeTVfl^-(±JE$ilgf5 4 0 5 tiJOTs MPEG? 
T? JB V \ & tlX ^ 2, D P C M D C T nj^ftf^b"^?©* 
&*m^Xn^<b2tlZo S)§«<tttA^gP4 0 3JC43 
t^jEa^nS. E*S^nfc4-?©iS^— *fci^J5KSg 30 
7 7 1 lZ£-DXmi9 : —W}D 1 tm27 : -*P}D 2 (D2 

w&m^itm i ^-^ajt^sns. s^m^s© 7 4 i © 

SI It*— *5!IA*SP7 4 3 t^2 7 :r -^?iJA^gB7 4 4 
fcA2;;*mBrtigSlfc§tf\ VSBI?©ASK{i^i:ft 

[0 2 4 0] ~ ©5^* ;bTVJ£M©TVg{f «&£#:© 

yv ^ymtme %±r>^^-3 2 a-t-g{§ 

^tzttmm^&Tv&mmi 8 1 ©^©gfi^7 5 1 © 

A^7 5 2CAA$n, &i$lW.m&7 6 OfciDgfs 40 

^—zvmti&i 5 8 tmz^—fmitiJjftn 5 9*^ 

^■Ji#88gB7 7 6 tA*^ix2)o D ^s^-ttdSStS 7 7 
7fcJ:»)#«$ftH L ViJEraj«dttm A27SP5 2 1 C 
XtlZtiZ* mJ5te-&®.%s7 7 8 fc<fc t> D 2 {g^-i:^J5E 
£tli§2 A^7gB5 3 1 tA*?Jl5. &2m&rZi—y 
C&^TSgl A^S)5 5 2 1 iC Ao & H L V L £E»f 
HI lf**SB5 2 3fc«fc t) Hi.V t «9fcffi**Jlll<ft*J« 50 
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5 4 8 hmm&^WM^I 7 9iC^^iX2.„ tc©T 
VfftfHD TVm^CDWrS, H L Vi.ff 9 -i K©N 
TSCff^fttU 7£ffl{i^* s NTS Ce§®^ M 
PEG l© t fc^^NTSCJ;t)Ste* s ^ftV^{g|?^JSTV 

[0 2 4 1 ] ^<Dm.BMX^(Dmmm^^BD T Vfif 
&R£l/rv^&& H L V L ifii9-f KNTSCCT 
VOTiftJ. TVOll7^A^hJti) ! 16 : 9X& 
tilt 1 6 : 9 CDBBffiJt*©* *tB*SIJ 7 8 0S^ LT» 
*tlfct5;k4 2 6 UTtB^-TSo t> U TV©IiiHT^-< 
* Mfc#4 : 3T-fen«s BBit^g^[e]g§ 7 7 9irJ; 
016 : 9*>£>4 : 3©II7X^^ btb©U*— Jtfy 
**jBSCjb»1M hV^;i/MS{C^ML,Ttii^gB7 8 05 

n-vxmm.mt}4 25 1 bxtatj-t^, 

[0 2 4 2] -:2k ^2^-^?iJtJB^S5 7 5 9 *t>©SB 
2=r-$nV>*te~ »*S7 7 6 ©^§§7 7 8£;fe^ 
T#gf§§7 7 7©{!^i:-&5K£fu »2Ifflffe7 f 3— 
»2A^jgP5 3 1 fcAfcSfU 3*EI§|R5 31iZJ;*)H 
L V„, HhVx., HHV„©£Ette^fc«-«S*lT#^^2 
f$3ISP5 3 5, $B3f*:R6B5 3 6, »4#«S5fc3ie> 
*U WS^tlTTtCH^VH, HhVu H H V„{i^£:ft 

^tL^cDm^H^v^m^zmz-. Mtn^gB 5 4 

8CAA?n, M$ilTlo©HDTVifi;%')tK 
*SB5 4 6 «fc (JtU^j^^ tB*gP7 8 O^LTHDT 
V©B*^f^4 2 7 t: btiiWj£ft&. 
[0 2 4 3] C©tH*;gP7 8 0fct^2-7=— tFliiitl&l 
5 9©^2r-^5ijOl^0*^S t>«&*Qgi$7 8 2 

ho— ;i/^Si±s-r. 

[0 2 4 4] W±©«td t UT, I^IS^Mi*©^«. g 

7>rt#fiV^l:MLty:, ^l^-'-^?iJi:B2^ 
— ^?iJ©112r^ll^T*§5©T*> HDTVCSfit-SIl 

MLTtt> m 1 ^-^^IJ^S^L, ^©V^Hds^A^ 

fg«?^s©Tv(i^^ai*-rs<, c©ct(z<tt), hd 

TV©Sffi&L<ttNTSCTV©ffiffi-era— #ffl&£ 

[0 2 4 5] tfeI6 6©TVg(t^©^D ^0©<fc 
^tftl^-^JUto^S? 6 8^l+^gfl«7 5 1©« 

tfe&tt'h-r 4 1 ae«u±» 2 ma zuu. d t vg 
•^-ssto^ < t t) «t < ft * fc», mmifi^wz^m^it 

X%ho M^rj-^-li 13 l-r-KWb&JBliffllfe 
^3— ^4 2 1 §fflV^tf«tV>. CI OfpN T S C T V 
© S{4©Hi^* s f# ^*X5. HDTV ©SfeT- (±Sffl 5 g 
If § ft A^gfi^© 3 ^ h {i^da ic^<fts<, ti!oT 
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V =r ^ 7. y V-i £ i> ~z> < CDgfl 9- A £ U & V ^ 

[0 24 6] EI 6 6i:Sti3i:^^7>7M 

*>tt£4VSB, 8VSBIf^gft5«^ 4 V S 

b , 8 v s b ft^T- &m ? ti 5 * t => > rimmm^ t 

— 5 0 2©i£cdD escramblef 
f/€'J-5 0 2 cODH^SD es crambl e#-ff 
i^5 0 2 bl:<tt)^U -gtLTV"> D 
e s cramb 1 e.^tS r i: t i 5^07^ 7 

[0 2 4 7} 06 7©,t5)5:M(Ct5i:PSKit4 
%9I f S *Mtt»Sei« fcVSB 8l!@-r3 ttLtJtt 
»Seai<iD«lg*4)^>S®»*1Bi#K:«fi8"eS4. 

ii7>ft3 2*e 1 SILfcPSKl^l±*i 
8 7frt><Dm^tm&&7 8 6 (C^V^TS^tl, 
fiv^88ftfc*l!i$iiTVSe«l7 8 l©A^gB3 4(c 
A*S*U H6 3-^ttB8b&S^S7 5 3£A:fc;*ft 

^hfcPSK, 4>L.<ttQAM<g^tt««gB3 5C«fc 
►J^-^JUDi. DaAMfcWSft, 7 8 8 &4M,T 

S62l*x>3-^4 2 2i:i5, jffl^M^i: 
£*U til^gf5 7 8 0«fc»)(H27$*l.5. — 15, m±m(D7' 
>9±3 2 atCk^SM^ixfe^^^^l/^StSlhT^- 
D^SJtfgfct, A±>g|5 7 5 2£A±j£*10 6 3T?RWL& 

(Dtm^yv^^x-R^mi 5 3 1 «t tj^co^^v^ 

^&3„ 7tn^IITVIgCS^7 5 3CA9« 
I^tlSo T^^UjttS&Djfr&HU HS'JS^il7 5 7{C 
£?>^-*9JD,i:Datflf££ftl&2HHI^:3-*'4 2 

«M©T^-U^TV;Kii^§{f-ri>«^ttB*^«^a5 7 
8 8tott) AMig&ZtltzT-t-aifTVm^&tiilJ&l 
8 0 ottitB^^nSo 06 7©fltfig$rtsa^SS7 5 
3*s«MS(^i:*±i!fMT-^fflT-&i)o *fe^2i®^ 
3—^4 2 2fettfflT-^2.o X. ry^MIUJtSTA 

ifc3£i:|H)«©tfc&S§7 5 5 hLPF7 5 6 ^©SMfSES 
5ifflt-t«. Jyjt©<fc-5C06 7CD^J5Kt-TSi:Arti 

S o 

[0 2 4 8] HM0yT*tt4fi|COASKfI^^2o 
CD^;i/-rC»», D a> D 2 (Z)2BcDS- 1 b i tCD^fi 
eigS:fTofe 0 LfrU 126 8 (a) (b) CD8VSB 
IfOC onstellatio ni^^^ 8fiCQA 
SKlfoJt) 8 1 eve 1 - V S B £/f§^& £ D 
D 2 , D 3 0)3iOSl b i t^M3 b i t/s ymb 
o l<Z)^{IGi££fT?Ch#T£3 o 136 8 (a) t 
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*X D 3 {f^(Dfg^^(iff^7 2 1 ah 7 2 1 b, 7 
22ah 7 2 2 b, 7 2 3 a h 7 2 3 b , 7 2 4 a 7 
2 4 b<E>2{6o£ 5 lbitt'feS. bit 
©^F^b^SiBa-rsfcx D 2 ©f§^tt(s^S¥ 7 2 1 
t 7 2 2 , ff -^gm 723t724CD2 fit© 1 bit 
T*$>£o D 3 ©r-^ii:^g^M7 2 5 7 2 6©2 
fitt<Z) 1 b i t So [3 5 7 (Z) 4 ocDfg"^" 

^721 N 722, 723, 7 2 4 2 ^CDff 7 
21ah721b, 7 2 2afc7 2 2 b, 723ah7 
10 2 3 b, 7 2 4 at 7 2 4 bt:MU &7)l-y(Dr3 

So 

[0249] z(D3m(D&fe&mi'X7 L A&m^T3m 

S o 

[0 2 5 0] CCITn 06 8©8ffi©VSBia^ TV 
S^^fi 1 ^ <T t l:: <£ S^PIfco^T^So 8VSBfcfc 

-Mi4VSBJ;!)Sl\ Li«Bjf|<Z>H D T Vftim 

[025 1] ICt'4VSBi:8VSBi:16VSB© 
»*fcO^TJt*b&#&ak<*. NTSC^PAL© 

fccta^NTSC 6 MH z CD^^JRg^fe 5 jft 5 

MHzCD^SW^^^fF^nSo 4VSB©« 
30 ^, ffl«»*JfflS!i*li4b i t/H zTfe££#), HfC 
fi^jC 5MH zx4=20Mbp s <Dr— &BMmS,f£%> 
So — ^^^;bHDTV{g^-(7)'(5^^{±^< hi) 
15Mbps-18Mbpsi&ST$5o Z(Dtz&>, 4 
-VSBT'iiT-^§i^M^V>&^ HI 6 9(D 

itmm^-rxv izm *> inE^©&K>©5tfts t h d 

TV^K^^IMCOI 0-2 0°/oL^ttlto o 
[0 2 5 2] WC8-VS B^i^ /SSElSf'Jffl^^tt 
6bit/HZT-65fe»5MHzx6=3 0Mbps 
OD^— ^fiMIW?)hSo ±M©<i:5tHDTV|| 
40 ^-CDfe^^ii: 1 5— 1 8MH Zi&ST*65^ 8VSB 
*W*5S©»-&, 01 6 9JC^-r £olZHDTVm^<D 

V^y* Mm ^ 5:6MHz ©W«T-lft±ttjJS-r4 t ^ -5 
8 VSB©^*s±t)^ga:(DKt)ITiE 
^Srf^DT-gSfc^, HI 6 1 <D^^—U-hi3 — 7 
8 0 5 £8 0 6£*VTJ;dtCs fiSS^CDISJ tC/Nfltt" 
*tLT, ji^— ITIE^Code G a i n £i6 < Ufe T 
CM- 8 VSBCD^^ai^-IJiE^CD^^ — lx— 
50 ^— ITIECDC o d e G a i n<Z)jg;V> 4 V S B X t> <£ < 
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#£oT, High coda gaint*^7- 
«?-5fl3Sn&8 VSB<£>;£#4 VSB J:D, TVjft±» 

**C8VSB©*#»t)fJiEia«SCDit^lc:j:5^ 5© 

AMtl^^tlt^t, E qualize 

i&iO bT * , ^flUDSIRftttKU: 8 V S B Jj&<DX& 3 2 
QAM#5£fcifc^T:*£<&£&V>. ££oT, 8VSB 

[ 0 2 5 3] &4b\ DPIE»S©«i: LT 

fcJU ^c7)^5E0iJ5^T-|5i0J-r 08 4^ISS#!|6<£> 
HI131 S El 1 3 7 x 111156, 0 15 7 ©KSS«© 
:/Dy^0CDECC 744a^Trellis Enc 
oder?44biffll\ 16 1T^lt4VSB, 

8 VSB, 1 6 VSB£)VSB£)^fggi$7 4 9 £ffll>T 

isei-s. ssttMHotbTttx me 3^m^xmMLtz 

VSBCDm.mm>7 6 0Sffl^T4VSB*L<tt8VS 
BfeKttl 6 VSBff-^^e>4, 8, 16ffi©lev 
el slicer757 IZX b'r*/? fry*—? 
U RIU<«©miB«l5*7fKBB'r*ia8 4 % XJK0I6 
CDHI 13 1, 0137, 015 6, 1157©Trel 
lis D e c od e r 7 5 9 biiECC Decod 
er 7 5 9 a£J;tU K&ITIEfcUfcflL IMfc^ra— * 
4 0 2©!iilfef*fiSK:J:!), r^^MDTVf^S 

[0254] ECC Encoder744a 
6T^nil6 0 (a), (b) Iz^-f «t5Kl. R 
eed solomon Encoder744 jtl 
n t e r 1 e a v e r 7 4 4 k£rlSV\ ECC Dec 
oder7 5 9 atliDeInterleaver75 
9ktReed solomon Decoder75 

9 j £ffl^£ 0 ^ I nt e r 1 

[0 2 5 5] gl28 (a) (b) (c) (d) (e) 
(f) ^tTrellis encoderSS«t 
§:^:J;^?)(:Code Ga in&±lf5Ct^ 
X7-V-h^T#So 8VSBCD«^H172 
fcsjVj" ±"5 CRat i o 2/3£>T r e 1 1 i s en 
coder744b, decoder759b ifiMRjT: 

wattatf-esa^ maEiiBisia^asisoiiiK* 5 
astK:***:^ i»aiB»«Fttt3^ h©i*iT»*L/< 

&V>o HSE0!l5CDlg|^ffi^fc«t'5Cz4 VSB-^8 VS 
B©e^HIIBL = LoO*t)«fflH8K:bTs ^N»£E 
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©TVea6*ffV\ 1137^il5 7CirVrJ:-5*U 
'>^"T-A#H3K"i"fto ^ IT, §fiLOTT'8 VSB 

[0 2 5 7] £T, «±4VSBi:8 VSB^tK 
Wlft^ HI 5 9 (a) - (d) T'ttl 6VSBi:3 
2 VSBCCOl^TSttW-r^o 0159 (a) Ji 1 6 V S 
BCDC onstellati o n£^3~ 0 015 9 

(b) tt2o<3Dffi*j£©iOb— 77 2 2 a— 7 2 2 hfc: 
10 ^;i/-7{bb, 8"P®B^fc»*:tuJ:l:«t !k 8 V 
SB J: LTM^feft 2 m<DJ&mM<D&m&&1fi9mfr 
£ o d CO^-n Time Division Malti 
plexT*, im*WC8VSB«^*3loT*»«Se 

2/3i:^^o 015 7 (c) tt^?)l:4 0CD^W7 
7 2 3 a-7 2 3 di:U 4VSBhltS^fc^^^ 
l£immmifiig?LZo £<D*&*k Time Divi 
sion Maltipl ex"eB*Bl: 4VSBff 

20 iSt^o JW±£cfctK 31©pglSVSB«t 

[0 2 5 8] £©#5GfcJ:!K 1 6VSB©C/NtfI 

(d) ©ASK 1 6 VSBoe-^a^fgC-J-SCfcfc: 
it), 3 2 VSBWsgT'^o Wsfel 6 VSB©§! 
ftffi:*:U&^»&, ^©^SCfciOx SJ*ttfc«"&fc# 
?>5bit/symbo 1 ©5 s — * §I«f?)ti§ fcl^ 

30 [0 2 5 9] ^ilit^f^^^^^^l)^ 0 1 6 

i(z>vsBse«©7D^^iaic^-rse«i:Eii 6 2 
©v s b j£{g»z)7o ytmiz^mmmcDMmttz 

[0 2 6 0] $t4-VSBh8-VSB$:ffl^TPJ 
Lfe#, 0159(a) (b) (c) <D£otel 6 VS 
BSffl^TeSSt" 4:t»-e*S. 16VSB©im 
»±K3Sftff'5»^6MHzCD*«T, 40Mbps© 
feggl^iinSo b^LHDTVry^;i/E8f|f(Z) 
^— ^ V— MPEG«ffiOfe^l5-18 
40 Mbpsh&3£#>, feS§t©M«^<^Dtf 
£<, 016 9 Izf^-f £o tRe d u n d a n c y : R 16 
= 100%tt±t^f), l^>^©r^;i/HDT 
VSeB**fcttJS*«#*S < & 
£&5£t*T*, 8VSBC»LT»*#£l>«et\i fit 
2^-^>*;KZ)HDTV©Jft±iftiSS-rst:H; 1 6 VS 
BTfcl) kft*#tt4 VSBfcBJt-C 1 0 bfiJgb^fc 

fc#>, tf^3iU7#»E<tt4. »a©J:5t4-V 
SBfttRedundancy : R*= 10 — 2 0 %T* 
50 fofrfc^ — fJjE&T~£te^tz®y~—\fX^>)7%:&< 
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ttlte^a mi 6 9-fr£>Bf}fi>frt£&5^ 8-VSB© 
Redundancy : R 8 =5 0 %T3t#££^— fj 
mft^b&X-g 5. ^-fTIE©[H]S&^fc£«2;-A# 

D T VittLtSfcii S6~8MHz <Dftt&®mXft o 3kfrV> 
btT-lt, 01 6 9 irbW bfrti: 8 Level 

- v s b #m & $> *) rn.rn.tii v s b mmjj&x- $> s 

[0 2 6 1] £TmMm3T'l£m3 0(D<£.?tjiWi£^> 

T-&&fc<*a&B£te^B&1-So -©<£?£, Wi£i^>?- 
¥40 1 ttt7A*> K 7 )\s-!?m(DM:tgL<Dfrffimm 4 0 

4, 40 4 a^2o^„ Oh,£ &#gtgB 7 9 4 i;-rs 

mi o<Dfrm&<z>7vypmiz7rs-t* «t-5t-io© 

4 0 3*?,OHDTV^-;1-HDTVC)^if|J 

mmME.!&®®7 9 5iz£*)s mmmzKmznx-frm 

0SS4 0 4 H„V„-H, H„V L -H, H L V„- 

H, H L V L + 1 C0 4-OCDm5HZfrtf<z>tl2>6 C©i§£-, 
^-f'Vf 7 6 5« 7 6 5 a, 7 6 5 b, 7 6 5 clil© 
IfiaCafe'), Elia54 0 5 t s H„V„-H, H„V L - 
H, H L V„-H©3oCD<f^£tiJ;*Jt-S» L*U Hl 
V L -H©|s^{i^'f 7f 7 6 5 c©tti*7 1 A^BtPsPa 
ga^IllE§7 9 5©A*2^\A*b, 2 -f-f t) 

B#^fyjn.s©^SB#p^(z^-gi[p]^4 o 4{c^e>n^-gtM 

l^nH„V„, H„V L , HlV„, H L V I _©4o©fiK^-t 
^-H-^titb^ftSo i2t-f ^;Uf!i^'f ^?7 6 

5, 765 a, 765 b, 7 6 5 c fcfcm* 2 ©{£g£^ 
fcSfcSb, 4o©f£#lijEISSM 0 5^££ftSo C© 

•tat tTia7 QKomm^h^m^mm^-^z. tizz 

!? ^iMlSS^fflMT- & S £ V> -5 S o 

C0 2 6 2] &Jcc©io&3jl©|^/i§y©H«.£3i£ 
f t d i: §{f SMI t fcfc fli£0!l 3©EI33©yD>y^|HT-ii 

SgS;tS£III7 l©.td^^D ^^mt^^ 0 £&3ii£;b 
(i5I5&©©|B)b«f£©i^!K§§5 6 6#2o#:£-rsci 
hic&So 

[0 2 6 3] Chlii7 2©.td^fiSo^i: St07 0 
©^•gils]SS©*-&i:|5]«CcbT lo©£rfj£t§T-H3IT-£ 
So 07 2 £b£BJ3-J-S,>^ 5o©7-f-;^ 7 6 5 a, 
7 6 5 b, 7 6 5 c, 7 65dCiD» ST, *-f^ > 
^'ltCis^T, Xi'>y^7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 c©A*#l <zy]*)W£>Z>o iTSi:, SSlfffigp 

5 2 2, %2 faUSC 5 2 2 a, ^3 5 2 2 b, g§ 
4ff^5 2 2 c^^^HlVl, H l V„, H„V l , H 
HV„©{f-*f# N x-f yf&/CbtM^5 5 6©^>-r 

%\±>mzx±)t!i\, -smmmztix 1 mvkmm^t 

-©B^s^tt*^ y^7 6 5 d£?£e>;h,fcB*; 1 
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<fc *) tiitl bS7>"^ -< y-^7 6 5 c©A2j2£5£ii>*iSo 

C©W^{g-^{i^fc*)i:, ^M&mwm3^$:frmi.tz 

HlVl- Hf&ftCDWi'^Xiib Z> o &©*^ = >^2fC;fcO 
T, ^-f 7 6 5, 765a, 765b, 7 6 5 c (2 
A;fr2f;:tzJ#fc>S. doLT, 4-gliH„V H -H, H„ 
V L -H, H 1 _V H -H^LTH 1 .V 1 .-H{f^#£rj£§§5 

5 6idiie>n, •^•^a^tLT i-p©B^fi-if#f#e>n 

So Z(Dtyimm^l£X-( 7 6 5 d©fcbi3 2 J; t> tB^J 
955 5 4*>«s>fcB2)£tl3„ 
10 [0 2 6 4] 3©,fc?tCbT, 3Jf©pgjf§y;ft33l&§{l 

tzmsmfrmmmiz & t? 2 ^©-&^s§ 1 ^ tguM-r 
[0 2 6 5] ^^©^te^r^^^i^:*^ 

TH„V„, HhV,., H l V„, H L VJl-^$:A*^-y-, H 

uV^-Hfi^^^^-a-So -e©^, *f $ >^i tm 

OMfflfJ $. l"?2 ^c:*5V^T, H„V„-H, HhV,.- 
H, Hi.V H -H£±13©H 1 .V L -H{t^£A;fr£-fei-, ft 
^©Ift^i^ffSiiV^^JIff&iloTOSo 6£oT, 
2^©^- T"©!!-^©^ ^ >#$:-fii>T>&m&£> 
20 So 

[0 2 6 6] ^>L, i>£t>t, A^UfcfI^-©±IB^ 

8fmmzfrM-fZ>fctib7.<{ 6 5, 7 6 5 a, 76 

5 b, 7 6 5 cic^^ij §IS(tS«U HB»£!g^-r 

s c i: ^ & 3 . l, ^ is&mwoDmmm^* m 7 3 

©id^^'f ^ ></l i:^-f $ >y2{cB#P^^t^-g6b 

30 [0 2 6 7] 173 ©B$RgiBS®©D 1 (iigfgjl^-©^ 
15^— ^?UD 1 $^L, ^'T 5. >y l©Jfi^ff i:Df + 
V^^T-HlV!., HlV„, H„V L) H„V H e-f-<&j@l!3, 

>y 2©^tCD 2 5 L ^>^.;UT-H,.V H -H, H 
hVl-H, H H V„-HS3iSJ®-&©{g^©^P^ieg§^ 
bTV^S„ -©«tot3LTB#P^(C^gtbTii{i<s^S 

mZ>Z\£lZ£ t), gff^©^3>3-^CD|P]S§«J5E$;glJ 

^■TSfc(/>-53?!;^$.So 
[0 2 6 8] &£§{M£S©{$J|g($©i&#^o CtT,?,© 
I^fflatS^StCO^T^S,, i7 4(b)tt^{l{l 
40 ^fflf-^8 10, 8 10a, 8 10b, 8 1 0 c ©B# 

p^iagiasr^-r. zcomiz^^x, ^—^(omizm^— 

^8 11, 8 10a, 8 11b, 8 1 1 c ^mmir So 

-rst, g^fc-rsiSfi^-^ttp^^^^^tiT < s 

CliitC^cSo "TSi:, 07 4 ( a )©7"D >y^g|{z^-r^ 
2*x>3-y4 2 2fct^-*?iJD 1 S:^ 1 A^SC 5 
2 1 -^^8 1 2£^LT&*i;ff:ft35 5 0 3 tA 

At5. «?iJx.K, "f—f 8 1 OCA^^TSfiSU^— ^ 
8 1 1 ©B#P^^(3f$gffl.a$:ffO, t-"-^ 8 1 0©£[13I 
1^7^, »:fflf-!?8 10a#AAt5;ti;!&5 o c 
50 -5-rSCtitck ?), -&fiK^©«-&t|B]a©^ffiT*B#^f)J 
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a. 

[0 2 6 9] H7 5ttHDTV£8«-rs»^©l$IHIIJ 
llT-fe5. ^fcffifcciSffl©^ 15^>*;1/©NTS 
C^tffl^-rSHi.Vi.M^SHi.Vt (1) tTZt, 
Zfi&D im^OZMX-TF-f^—f 8 2 1 ©ffi«Cfl$IH 

•SH,.V„, HhVlj H„V„{if &D 2{Sf ©t-'-* 8 2 
la, 8 2 1b, 821 c ©{iMCKgf So TZtm 
1 ^-^>^;i/©^:T£D^— ^©r^C{iSU©TVSiSflCD« 10 

mr-hzm?—* 8 2 2 , 822a, 822b, 822 

wztttZo c-5 ux io©f*sgBT^T©^&5aa-e 
15. c©#5m{$lli§©®ai* 5 ^^Kil/3T-£ 

[0 2 7 0] HI 7 6©«tatD lift, 

8 2 1, 8 2 1 a, 821b, 8 2 1 c £Eg bT & |a] 
tHOSftStf^fen*. If©4PSK J p4ASK©i5 

tc p§ h * s «c v ^ e as & m ^ t % si i-r % mti t * a t- & 

So 20 
[0 2 7 1 ] [27 7 fli«NTSCi;HDTVJ:g 

iMHDTv^Kii i&mm.mwTs c^nts c 

iiHDT V©i^J&3Jl©^$r^Set3^ 2Jf©P^BG 

HSrn-r. 0S*.HU ft»tSNTSCi:NTSCi:HD 
TV©31©»MS!ltSl^D lfiffcttfiiftN 
T S Cfi9C*Bat5H L V L j3t #7*—* 8 2 1 fcES 
SnTl>4. X, NTSCO^IifT-feSHLVH, H 
H V L , H„V„0M^©i?!if-!!' 8 2 1a, 821 
b, 8 2 1 cfflt&gtffiS^ftT^So HDTV©#g| 30 
(IfffeSHLVH-H, h h v l - h , H H v„-Hfta 
t-^-8 2 3, 8 2 3 a, 8 2 3 bCEI^fttl^o 
[0 2 7 2] dCT-fciU HI1 5 6^11 7 0©^D\y^ 
ICitiaC, USE^J 2 -cttflB bfcm^-fTIEf^© 

Msoft c j: zmmmtmmfcmit 4vsb^8vsb^ 

1 6 VSB{;ije;!)DbTV">-5o «{*!$ ICttH^DJiD 1 {S 
f ©^©Dj-^^^l^li^T^So Di-.ft>^ 
2 T-3f^fc <fc 5 C D !- 2 ^^ >*;i/ <fc D Aft 

^ >^;M£ D >^;ncJt^T7CSgiia<'>A s 40 
W£&©^-1' — H±{£^feto, {fli©?-* 8 2 1 

a, 82 1b, 8 2 1 c £ D C/N{jt©{£V^{^t:fc^ 
T4>?f£T-&3o £©fc»7>^fr&»^Jllj«tt>itt 
*©*fc^©S<S*{*©»^^C:l3^TfclE»fcfS© 

NTscTVfflB^e-esfflSStn^h^T^s. * 

££{?!! 2 T ifi^ & i -5 K: 3i 7 — u — h ©a^ 7f * fc »^ s 
D.f^O^Dwf^^^UcSiSf-^ 8 2 lfct 
D,- 2 f> y^MZ-fr^WDT— $ 8 2 1 a, 82 1 

b, 8 2 1 c£!9 §{sfcfrS£St<> HS'MbSftT*!) 
liSft&PgJftffl&So H«g^2T*j£E^fcctotD 1 , 50 
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J£tt<z>£BHbfc: «t 5 PgJl«3i!iiil3iB5^pge^5i 4: v^ A 
[0 2 7 3] £T> D 2 {ff ©{Si^tt^S^iCD^if 

«eNTSC{ff#B££n3o LTv C/N«# 
^tCteOSe^^-CttSUXT H L V„, H„V L , H„V„# 

NT SCflf #H£T-£S„ 
©iSV^ff^T*(iH L V 1 .(CilDxTH L V„-H, H„V L 
— H , H H V H -H*S4?ni)fe«)HDTVI^SS 
^flS. -a LT3o©|5gJf©ii!jj£#T-&5<> ^©*^ 

[0 2 7 4] dt-i7 8fcig]7 7 ©B#Hiee©*§"&© 
2©7Dy^H*&D 3fgf©^3A^gC5 5 1 fc#<^ 

fe«j5g{cii7 4 (a) <D7x2v>?m<omm*mttmi& 

[0 2 7 5] mft&mM-fZtf-i K >V1 Cjo^TA 
5 2 1 <fc D D 1 <If A\ A±i£B 5 3 0 «t t) D 2 {If 

f&fc#>C:h.£>tt;*'f 7f 812 t: «t t) {^JSdB 5 0 3t: 

«*,345:bT^^^i»c £©«#*H7 7<Dnmmw 
m*m^Tmwfz>° *-*\jbi*-*>*;i/©Hi.v,.© 

J±iS§{If 5 0 3£A>>, ttlffll^ti^o ifefc: 

861^-V>*;i'©Hi.V„, H„V L , K»V„tmM«iM^ 
tl, 74 ->f-8 12 a^LT, ^rfiE§§ 5 5 6 ©Rff ^© 

A*sufcA*$n, ■&f&mmttti, £-rH L v 1 ,-Hfif 

AsM^ixS. -©(If (iX-T 6 5 a©{±i* 1 * 

7 6 5©A*2CA*?^ ^5 5 6© 
Hi.Vi.A^Sl5fc:A±i^ix2.o 

[0 2 7 6] &fc*-f 5 >V2lzn^~C, HI 7 7©^P^ 
EttaiC^-ri-JtD 2{tf©H L V„-H, HhV l - 
H, H„V„-H{If tfA^#ix{**SB 5 0 3t<k!)M 
$ix> ^-Y s»f812 aS^UTW A s ^i§5 5 6 
©P^©A^fCA^$^ ^5flS^tiHDTV{If ifi 
mtiZtiZo 3©HD TVIf tt^-f -yf 7 6 5 a©tH 
* 2 <fc D tB*>9$ 5 2 1 ^UTHDTVff A^tB^^n 
So ±»©«k'5£07 7©l$IHEBlC«fc!)i£«f Sdfc 
fc «t 0 §{I^©ffSgB ^-grfiKts©^ Arti t BOWf 5 i: 
V^^xi)^A s fei.c &*>\ H7 7iiB#F^i2S:i21T-ttD 1, 
D 2{If©2o©©Pt^ffi^fcA s , mJ3iE©D3{If *m 

[0277] H7 9ttD 1 , D2, D 3 © 3 Jf©^J3®pg 
« & m V ^ fe 3 o© pgjf ©B*^ * MiH t S PtB M&ii ©Bt 

;i/©#fi£i0-B:^fflflt)ta» b& <t o C£l lifes. 
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3 A^3gP5 2 1 a£*ia.&§WB«T?*3. §7 9©B#fg 
EgtCfcDifcjg-f S3 08 O©^D>.y^0T- 

m? «t o tmmttmmx^mm^m^x- # * t ^ ? »* 

[0 2 7 8] 177 ©BSF^I£g0, HD 7 8 CD:/ 

X> 08 l©B#RgEg0ffl«fc-5£D lfs^-{C^:TcD{s^ 
£BSFJ^K-r?>-i:*>T-£&o d©*§-£\ ^-^8 2 1 
hffJf-i' 8 2 20 2o©T-^lir-^ 8 2 1a, 8 10 
12b, 8 2 1 cfcJfc^T^— gTjEf6**?B«>T& 
So C©£:», ffeC^-^fcit^TPgJgAs^&oT^ 

So Buin©j:5{c:%aW{c{i-jlT-fe-5>b s IISW{c:(i2 
— * ©IH fc S'J ©Sffl^ + > * )V 2 ©SIJ5 1 - * #S A $ ft 
*), 07 9©fl^lEg0t^D3Wil#f#e>ft£o 

[0 2 7 9] E8i ©irffiiiici^, iia&u&isgjf 

hfcoTVN£*\ t 1 -* 8 2 1, S'J^-* 8 2 2©1£& 
tfy hU-Y*l/2 J pl/3lzmtirz.tlz£t)^ - 20 
©^-^©{5^©^^-^- btfTtfSfetos ;MH$ 

3Jf £;&So 

[0 2 8 0] i8 2tt 18 1 ©B#F^gaSH©,fco&, 

2 3070 v t>mx', in 8 o©^d ^^mt^-ria^^ 

n-^lzJt-^T. J:>)@^«J5K^^-5o i&tfMi08O 

x* si u n*^ =f - i: lei d & to £ *B§-r s c 

[0 2 8 1 ] fel±©<tats §8 l©B$F*gEg0©=t? 
&i£ff{f^£i£frrSi:0 8 2©yo<>^m©ctd fcfli 30 

0 3M^5 5 6©&£*rm;:iS'MT-tSi:^? 
Vh^ifihho X, 4o©j£#;mBP9C#ffll£ftTA;£i 
2ftSfe»v £rf£i§5 5 t) EI 3 2 ©ID«11§rM,3$ 5 

4 8©F*ia5©iDSg7"D 'V^SA^tSIM^iClStT 
Jg^SCiD. ^<o^©^D>y^$:P#^-fyT-ftfflb 
@KS:#l»§-r S - T- # S o 

[0282] tt±o<t?t {.xmmteMBax-gmm&ffi 
k & m o x mw £ Mm l t # , sise^j 5 -t* i&bjj 1 1 

^ < ©^(iHSS^J 1 , 2, SflBllfcPSK^QA 40 

[ 0 2 8 3] X. Cft£T-©*SE0<JttF SK^illC&ffi 
XS. ^Jx.«s 0 8 3©<fc?£f 1 , f 2, f 3, f 4 
©#fg©F S K^$:fT-5*^s m&m 5 ©0 5 8 ©ft 
^^EM0©io^y;u-^b<£rfTV\ #^l/-7-©fI 

[0 2 8 4] 08 3 iZ&^xm&mf 1 , f 2®M« 
S84 l&Dl = 0i:«tU Jligfg&f 3, f 4©J!?£ 
WW$8 4 2 £D1 = 1 tmm-?Z> 0 -£I_T, f 1, f 3 
£D2=0, f2, f 4 £D2 = 1 tmmT^ts 0C^ 50 
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t.t5t, Dl, D2©& lbit, ft 2 b i t ©Pg/f §2 

e^mtEh&So mm. c/NCDM^m^tt = t 

3fC:fc^T, D1=0, D 2= 1 #B£T- 1 , t = t 4 IZ 
t5VNTDl=l, D2=0*s||^x-#-S>o ifetlC/Ntf© 
t^*&fcfct = t 3{Ci5^TDl=0©<frA s , t=t4t 
:fc^TD= 1 ffl^#B£T-&£. .3 -5 bT F S K©P£J1 

seii^T-^So ^S£Fij3, 4, 5x-®.w\stztm&m^ 

[0 2 8 5] ^ @8 4©<tafc ~7"o v it^tl 
SiBSB^«EBt:**M©IQfi«l 5 fcfli w § c i: T- ft 
S. HSE^J5(iASK©fe»^lB^S^* s T-#So 

[0 2 8 61 0 8 4t£SB£fiff (Re c o d e r) 

(Transmitter) fcB£$Sg (Play 
e r) /§{s£t (Receiver) ©7d 
"To 

[0 2 8 7] 08 4©^D>y^0(c43^T. i£«*8 1 > 

§fi^4 3 <D$mm 5 ©v sb- as Kgzmtt&mm 

7 a«5M, Sff^4 3©§{s(l]Sg2 4 a^SS^II 
4(I^7>78 5 7bCl^i^l)Cfci: < t!), £<ID 
t«JEfiK.«c4. **Tftte2iSE«t:i5V^TttASKe^ 
li^TVSB-ASKffeSta, VSB-ASKif 
SASKfi^i:««SbTSttWr*. 

[0 2 8 8] 0 8 4(D$m*®.m-r2>£, HDTVI^ 
ttVideo encoder4 0 1T-EI?tlfc«2 
o©^"— ^ {C^-Jt 5>ns ^ 1 t-"—^ ?ijfct ECCx>3- 
^7 4 3 aT-^0^tftSiV I2f-^»iECC7 

4 4 at-^Of f fti^ftfc^ Trellis Enc 
ode r 7 4 4btCtt), h l> U X&^tZtiX, VS 
B-ASK©Modu 1 a t o r 7 4 9 IcASo Rec 
oder <Di%Sl£ Offset Generator8 

5 6 Id J; !3. Off s'e te^5:*Dx.fe±T-l2^[llS§8 
5 3 tit), a^-7"8 5 5±iC|3»^nS„ 
a©T ransmitterl ffli^&Of f s e t 
Generator856C<t0D C^-^-te y 

A S Kfs-^tfiS^-B-TU p converter5a 

e*4 3 + 'j 7S4#sat ft*, mmztitzm®. 

©4VSB, 8VSB, 1 6VSB©VSB-ASKff 
^(i^>^^3 2b{c c tt5§fi$fL§(a@iS2 4a£*I 
X> «^§§8 5 2 a(cA^$nSo 

[0 2 8 9] f&ummxmm^titzmmm^itm 

i^'>F 8 5 4 aT-S^?^TB^@S§8 5 8 £,^T|5] 
U<«^^8 5 2b^SS&il5. 

[0290] gnss 5 2 b^A*?tifce*tta»s 

8 5 2b©7^M8 5 8 a&it 1 miM©VSB^© 
ASKIIi8 5 2 bC<j;t). Si^hl>, mil(s^© 
^1^— *5UfcfcE 007=3-^7 5 8 atJ;!), 
ITIE^ns f2?-^?JliTrellisr3-^7 5 
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9 btEC 5 9 a IZX t) fTIE^ft 

So ^UTtT^^n— ^4 0 2£J;!^ Iftftfg^fctt 
S^ftHDTV, TV«-5t>b<{±SDTVCD©-^* s m 
;fr£tiSo 

[0291] Trelli sflF*<b»Z)SiDS: «fc 5 @E& 

©«£•, «il*4 3tDFilt er 8 5 8 a(t 013 
4 -5 ftT^P ^ T V{f^©p< >f > 'J T^Bfe 

tt£*>^fc, <bi©Filter7 6 0 a^l^: 
fcKJ:5, T^n^T V{i^©»«£p|&T-g, 

*fcAftT#<k»««*i^<b**o cm^antsfc 

S)i6 SfcSVi'.fc'Sfcx I,— ht£*ngP7 8 2 £«k 

<fr, 7tD^TV7^M 7 6 0 a§ONU Wt&t£ 
OFFf S^tti t»x Filteria^If 

[ 0 2 9 2] ifc, H8 4CD»'&»lf-*5>Jt*2r 20 

v^o fct, m2T— zmzme 6©^ • ^>:/;i/ 

«ta&lS4High priority (HP) f« 

So 

[0 2 9 3] Jfe01 37. Ell 7 2 CSV*- J: -5 tc 8 V 
SB^ 1 6 VSB©eiS*«fc:33V^ KfMMMM^ftfe 
&^y^^>^;i/©^ r — #?iJ£, M/U^f^-^ 30 
E CCr3- ©MDITIE©:}- 
■V >*;i/T*^;l, HighPriority (HP) tit 
$g£C©:n — K^-f >©^V^©tf >*;i/T*5£ 
So HPflW©^— u— httfi<&Sfci^ia»K:*5 
l^Tfe SflJgy -f X#£g£ Ufl»#*{b UowPri 
orityM (LP)«*tf««Sftt^ HPf«« 
^HtWEWlSn&V^iiV^aftaAW&tl*. HPt» 
$ghbTmJi!iOD^ • ^^^>>^;bfS«^ffllft^ r n^^* 
&rt>ry h©T Y IsX^O^yy— 

So *fc*liift^D^^©««W&«W* s BS±sns& 

[0 2 9 4] (^JKfi« 6 ) fg6 (Dm&miZ X & 

So ||««5^tt*«e3S©ASKea*SCt:*«9i* 
M/lLfcW^£^b£:ft\ [^DJgl3ST*01 7 3©:/oy 
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mwte&frmw*!&m~t2>z.£ifir-gz>o asm, 

PSK, FCK, QAMi:»©C~CDMJ^l 

ffl - £ t <£ D Mffl*«t^»Jiffl©*flia«ftlB 

-rs Q 

[0 2 9 5] $f> 1 6 QAM-^3 2 QAM©B^SB® 

»0J5T-#ftCDVSB«F9 ASK^tfi)i • RBftS 
«fcov^8MBUfei^ -©i8 4©ASK*QAMt 
giTfe^lWiilMf^n^o 18 4, 017 3TttQ 
AM{: C - C D MMffl Lfe*^5:iftHgt § 0 81TQA 
M£C-CDM^fifbLfc£©£SRQ AMhDf-£o & 
^il37til5 4-Ctiu *»BHfteiaiS/^AK:j6 

[0296] 084, 12117 3^ti»^, S&^§3li 
S4S18 5 1I1 Aftb&HDTV^OlWfcfiffei 
ftji>3— ^4 0 1 CD* lHft3i>3— ^4 0 1 a^?g 
2Bjft^>=J-^4 0 1 bfc<fcDK«e^fcflB«e^fc: 
#«UE«U A*SB7 4 2©*©»l7 r -^?UA*ffl 
7 4 3 J: H L VJ5^fiDfi«l**ef 2 t-*PJ 
A*SB7 4 4£H H V„ j«^*^l««IJ*ftffl*ftA 
*U £«HS8 5 2©*©£WS&7 4 9 fcA^rT&o 
!gl^-*?'JA;£rSi$7 4 3T*«;, KffE 
CCS7 3 aiCi>V^T®«fl^^mo^nSo — % 

6SRQAM, 3 6 S R Q AM, 64SRQAM©! 

2b it, 3bit, 4b it, lzteZ> 0 ZCDim^r 
iiECC 7 4 4 aCcfc t)S DW^bSix&^Trellisj: 
^gB7 4 4 b^ct 5 1 6SRQAM, 32SRQ 
AM, 6 4SRQAM©1^ 012 8 (a) (b) 

(c) £ ^Trellis Encoder 7 4 4 hlz t>, 1 
/2, 2/3, 3/4©it^OTrellis^>fb$tiSo 
08*. « 6 4 SRQ AM©*§^\ Slr-^WB:2bit 
T*i2r-^?iJ(±4biti:&l)o ^©fe^012 8 

(c) Ic^f £5&TrellisEncoder7 4 4 b§fflV\ 3 
b i tr- *£4b i t h bfeRatio 3/ 4 ©Trellis E 
ncodeSfr-5. 4 A S K, 8ASK, 16ASK©1 
^ s #3f*T*l/2, 2/3, 3/4© H/»J^x>3- 

S — * T-^ 5 - ITIEf 6* ^±>b s S tz K) PI— © 5 s - * - 1/ 

So » 5 T'P^ Lfe 8 V S B©feSy A©1 

3b i t/symbo l"?g5t», 0128 
(b) (e) t^tRat i o 2/3 ©Trellis Encode 
r7 4 4 g, Trellis Decoder7 4 4 q^ftfflt-^ ^:f* 
CD^Dy^HttBIl 7 ICDidfc&So fflU Trellis 
Encode(i@gg^^l^^Sfefe, 4 ©7' 
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ffiffl UTVMfeVio ft 1 ^-*3*J<k £ft 2^r-*?nj©;S# 
ft-^RSSEllStf'J^ <U ^-l/-h#ia>#, ft2ir- 
^5>JfeTrellis^^b-r-5Ctt«t D % ^7— 
&#£ft.5„ llf-^iJOTre 1 1 i s^flsHK 

mmmtmm tx-& u^wam§tt««rr4. * 
mas 7 4 9 T-mmztitzim^mmm$i\Biffi8 5 3 

V">Tx ;W77S1S8 5 6(C«t D AC TT^fxitt 
rt3^8 5 7 afcJ:»>tirti3itai*l^s> K 8 5 4lz£*)& 

[0297] mmm^co-?*- w nisi i 3©i3$i 

1 6SR QAM©±If 8 5 9 KlfiHfttfgftR 
£*x£i:i:*>fc, f „©2{g©2 f *(Dfflmti&&-?JU 
hf P «^8 5 9 a*(5]BtiClB^$^?»o MIKftf 
bias^-S-'W T^{b^8 5 9 btJ;f), ACW7^£ 

IB^S^T*t5Bgfit(iTh-l-2, Th- 

-§■8 5 9&t> 21^X^8 5 9 C&^DaC.frtflB 

[0 2 9 8] 1 6 SRQAMtffl^fel^, Is 

^■^ESttE 1 0©«fc-5 X3 6SRQAM£ffl 

V> Hll 0 0©<fc?t&i>o 4ASK, 8ASK 

05 8,0 6 8 (a) (b)©<fc?&l3 
Bfc&4. d©0^&ll^-rs»^ IM^-y K 8 5 4 
*6HU 3Eff^8 5 9 Wo-j Ms^ 8 5 9 a#B£ 
tfrtig|8 5 7 b{c«t?)tirM$tt5. -©fg*<fct> 
«jai«ll^igB8 5 8©7>r;i/* 8 5 8 afc«fc 9 2f. 

S8 5 8bCt!)f »<Z)lRjS«A»li^ *n««g|J 7 6 0 
CS^ns. i©f?££*lfejK^£ffl^T«l@SB7 6 
Ofc^T^lg^ttfcfiSftS. £©B#, HDTVffif 

ojsc/NflafiDSsiMaaisiBBa^— 7 8 5 5 sfflv^fe* 

1 6 ,£©#{§^,&©#5'J b^f < & 5 & 7 
6 OtCiS^TD 1 hD 2 ©;505* s mSi£flS. ^bTI® 
tr3-^4 2 2£<fc D^ff-^lf^ftSo HDTV 
VTR©1^JA.«1 5Mbp s©HDTV©?Stf<y h 

T— :/fI, 3;* HigcV^. ^Rf^-erplgOVHS^— 7" 
hffiiifflWiSC/NS^-T'htt 1 0dB«±C/NO 
S^feSo gcffi&C/Nfit©®),^ 7*7— 7*8 5 5 £ 
^&»^ttC/N«aM&^&«> 1 6f^3 6fffl||f 

^^T#sij-ri>-tJil6iu<*s. c©t»fti:r- 

*?UD 1 fcfcH£T-£6#ft 2^-^?UD 2©2 b i t t> 
b<(i3bit&b<(±4bit (Dr-tMtm&X- g 
t\ ft 1 ^*-^?iJ© 2 b i t (Or— tl 
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5o 2»©»HS©HDTVSfc«-5&f3»S£bfc» 
1§k fiC/Nx-7T- fctKi*BHfcOTttB£ £ *l & ^ 

toft i 5 s — * tu©® b - b (Di&mmms^, xtmiztt 

MZ-&7Mbp s<DVJ KNTS CCDT Vfs^#ffi;fr£ 

[0 2 9 9] *fcHl 1 4©7-D >y^0{z^-r<t3tcft 
2 ^_^j.jtB^g)5 7 5 9 hft2^-^?iJA±;gP7 4 4 i: 

m2mm? : -=i-#4 2 2 asa«u fti^-^^jD. 
10 M/- h*fflosa»ii^*a8 5 1 &—-o(DWk8mmh 

LTSSt-ti>. d©3£Bfcfcft 15*— *?U©#©§BSIf 

mMU£Z-%Zo ±xE©HDTV«^©iStT^ Yl> 

r-78 5 5 £d©(£bf<.y h V- h*ffl©Sfc&8B*B£ 
SBfS4bfcI^ ft 1 =r— *m<DI> 1 il^©^* 5 !! 

7-f FNTSCe^tfUASii, ft2^-^?U 
ttH^fr&^o o£ 5 |5!bPgJ!M©HD T V«^#tB 
S$ftttf*r-78 5 5 £B£bfc*g£\ — ^©^ 
20 if|)&«|fi£©i3»S^ST-ttHDTV{a-^> 

&*J&©§BMlPf£aBT*B:'7 >T KNTS C T V<|f#S 

T* 4 0©H*-&fc^-©^S^i6 s .|ia-r 1) i: V">? 
ftMtffeS. C©ig-£\ HDTVgffl«i;lt<tNT 
S CJg-mm&M b < 1S#*«J5g(CJfei,. a«^jCB:«i 
«E D T V(D^=i-ycDmmmmtHD T VCD^3-^* 

HTillTtS, ^©iotHDTViiEDTVCDilS 
30 ©I3^S^^* S M^ 5 2 o©* 7*©gBaS^g$: 

M«2>. SfcMffl#^>i^^ffi^S©C/N©SV^7 = —7• 
A^®fffi^&©fgC/N©^— 7**Tn ^SREiKaSbT 
j e©fPSS*^^-7'43itRT-#4o oOi^CSM 
5: ^fc: m. % tz & j£3Ett * s f# & n 4 i: 4. C t © 
5^tt^ffi^T-#S. ^oT#*4>P*^bb^Ol3»H 
^S©*i,1SA s ^-rsci:^Rlfgi:^.5c c©{fe©§3 

m^mt Lx&mmm 1 , 3 xmm ^m^miz «t 2, 

pgSI3fl&T-iS£ ( , 
40 [0 3 0 0] USS^J 5 X-mm^tz A S K «t -5B3»feT- 
IS. ^ffi2fll©f3S^fiit bT^I5 9 (c) (d) 
^06 8 (a) (b) (c^"TJ:dtc4fit©ASK J f'8ftt 
©ASK©If^^2o©^>-7tM, 2«t3® 

©pga-fbT-tSo 

[0 3 0 1 ] ASK©S^©7D >x>E(iE18 4h|slb 
T-ag)Solll73©J:ofc^So TrellisfcAS 

iJiWbfc^ti^^-^c^hv^^fciispgjgs 

50 ^-^SrMSiHb-rSd tic i4iiSStJ^Pg«13afeT*§ 
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o 

[0 3 0 2] ZZX-n&m,fetCDM8i&lZ~D^XM^ 

t5. fi^fcEl OipfiJ©^— rtht^Ts SffiC/Nffi 
fcfc 1 0 dBJiUifS^bTV^o -®*§1§\ 14*^10 
2 0^©^*^43V^T^-7°etfe*5(Rl± bfe^ 
-t-frbV^te£K:?£-r5i§^ ^^^T-ttlB^^i: 

(DM^^t^ztitwmim^^ z<Dtztt>mmmm io 

[0303] u*>u *^©a^r, sr. 
t- si 1 7- $ m & l < i±m 2 ^- * ?ij £ i3®w£-t s « 

Bt^^B^^^fe^ffl bxijtti^isr©^— $mm<D 

7-f>m?llZm3T-t> J\\<D?- Z SritAD bs 0!*. fcf 3 
PtJl©6 4 SRQAM^SASKtlBftMtii^-^ 
-H D T V V T R#t£&^fefc^5&£«1b&# 

st-rso z<DW*Mmmmvtzmm&T-*mBM % mm 

1 7^— fg 2^-^?iJb*>f3®B£T-£&VMB#y& 

© 2 B©5&^i3®i§ bfc«^. m 3 

[0304] ~ ~ T-12 8 4 ©S4l!)ffiffiaa^CI5. # 

^-r€»B#ii^M^-7"8 5 5 zmm,^? h 8 5 4 ^ttft 

B^H1S§ 8 5 3 fCfc £ S^fl^S^ b^SHig 8 5 2 

icgSo ^pgptt^sE^j i , 3, 4tm$mm-&mtt* 30 
t-3£fea&Bj3£#B§-r;s>o «iigc7 60i;<t5^iT- 

*?|JD 1 fc^2^-*?'JD 2 £Si£b, H§2:r-*?ijfcfc 
Vitabi^rf— ^"^©Trellis-Decoder 7 5 9bfc:<fc>K c 
ode gain©^-^-^— |JIE£:£:fu ^-7 — V— M£fg< 
Db D 2{f^ttiIi^*3-^--4 2 2\Zi.r)W. 
IS^tlHDTV©^®^* 5 *^;*^,, 

[0305] Jii.±ii 2 -zxDmm^^mmimm^m 
onmmx *c 2 movnmmm £ 1 eonspg 
a^*D^fe 3«©ra»©»jitt3ss£«e©^0!i&ia 

1 3 l©^D>>^0$rfflVN-ClttB^-r5<. ITOttt, m 40 
8 4 his] b«BKT-fe i> A*iB 1 "T* ^ 8J4 T D M lz <fc f) , 
$ ^ 2 o©-y- ^ >^;i/t^-l!l b 3 fc bT ^ 
5. BI1 3 lK^-ridC ^-rHDTVfl-^i^lffli 
ft^>^— ^4 0 1 a©^©^ 1 — liS^>n-^'4 
0 1 ctfgl— 2W&^>-=>-¥4 0 1 dtcil?, 

£ftA7jgl$7 4 2©SU^-^JA7jgfU::A7j£:h.So 
MPEG^l/- K©11M©7-*— ^JD^-JiECC coder7 
4 3 a£:fct>TCode gain©^P, t> ITIE?3F-i5-'fb£ £ 
tu D1-2&ECC Coder 7 4 3 b IC&OTfi^CCode gai 50 
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n%t>-?m*)niEft^b*2tlZ>o D i-i i:D 1-214 TD 
MgfS7 4 3 cti ^BfP^fi-fb^tl^ — o©^— *3*JD 
it&i. Dii:D2{4C-CDM^IigB7 4 9 T-^§8£ 
tll^ v K 8 5 4 t i 0 lar-T* 8 5 5 2/f 

[0 3 0 6] B£BtCttx fc&'s >yK8 5 4i:i!}B4 
Ztitztmm^lZs 0 8 4 T'lKW bfc© t |B]«©iWtc 
«fc >> , C - C D M«lgSI$ 7 6 0 iC X *) D , t D 2 C«ffl ^ 

ti&o mir-fmDi&mir-ttiitiffii 5 8©* 

©TDM937 5 8 clZ&UX, 2^>©1t7"5 L + >*;UD 
i-itDl^izmmZtl&o Di-,iiCode gain©StiECC 
Decoder7 5 8 alz&^X, m*)fSIEgti&tzi£), D 1_2 
(Cl±^TDl- 1 ^4ffi,V^C/N^i{3^V^T^J«^$nBl-l 
m@&?— &4 0 2 aCi!) LDTVtfDecode^titB* 
Ztl&o — ^Dl-2{iCode gain©ii^©ECC Decoder7 
5 8hlZ&^xm*)MliE2tiZ>tz&>, Dl-UZit^&t 
^V^C/N©X^'^/^;l/ Y^^-otztbim^^^^ifiX 
% <&v^B£T-§;6:^„ fits ^1— 2iSf^>n 
-^4 0 2dti5V^T«ii$^ D.-nt^^hT, 9 

[0 3 0 7] m29 : — ^?UD2i±Trellis Decoder 7 5 9 
b iU f)Vitabi«-^$ns E C C 7 5 9 a lz£ *) ^7- 
WSJEZn, ^2iS^>3-^4 0 2 b(Ci0««iS« 
m^fttaf). Di-i, Dl-2t-&fiJc^nTHDTVASfcb^ 

£\ D^olDLDTVtfS^tl, 3am©c/Niit 
©7=— 78 5 5©«-&Di-!, Dl_2o^ t> ED TVtfl 

Di-i, Dl-2, D2o£f)HDTV{i-^#H££ft3 o 
[0 3 0 8] ^ a bT 3«©|!t«©?K^,t3^B^gA s 
H^-T-So mv^CDX^lz^— 78 5 5©C/N<gi;3^. 
hiiiiffillll^CfeSo *^BJ3©i§ili-{£ffl^(i3o©^ 
-f ycOy— htzt&bfe 3o©7l'- K©BiH©ia 

«fg^^S3^B*T-^Sfe», {^ffl#* s fB^bfcV^TV 
Sll©rt§tJc;bT^-7'©^*U'— K$r31^-r?.r)aipfe 

[0 3 0 9] *iI^?)B^B#©|!gill3^©^^^ 
5 Ell 3 2©f3® tc^M^— 7 8 

5 5±t(±7 7 ^^'^.^A©13^h^-y^ 8 5 5 a t&© 
T^v^^CBClB^h^^^ 8 5 5 b^fB^ftT^ 
So Sl^t-SidCIB® 8 5 5 a©ff^icc 

©^^I3^^8 5 5 c£l£tj\ fte©M^5:D i-2I3® 
SS8 5 5di:n„ Cti^#^©§3^h7^^^^Cc 
ot'J>S; < i:^ 1 Wm-fZ> o r©ifit«LDTVl7 
b - A ^ 13® * fix ^ 4 . mmm^<D D 2 ft ^ (4 13® 
h7-^ 8 55 a.(D±mi£<DT) 2I3®IS^ 8 5 5 e t!3 

®-r?>o am^je©i3®s^B#(ctt, ^©13®^^-^ 
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7 8 5 5 f teHC^-r <fc 3 h "7 >v 7 b& < 

m^mi$.tmfe$titzD 1 - 1 mmmm8 5 5 c*m\ix 

C©&#>&3 — ^©fi£*T-fcfc;&-5#, C©^tt 

G 13£*©LDT VcDljKT-JifeS^lBl— 8tF^©ffii®± 
&©!H§>&«bIST-£6. CI? LT¥&$B£B#£tt 1# 

§ i:{£ffl#fcfc#ii !3 * ©MB® SSIIST- # S ^ t & 

10 

[0 3 10] £&i£iI?)B£B#Cfct-N>y K M/-^ 8 5 
g^-Tid t^h^ ^^©-SB©^^* 3 hb — 7 b 
&<^o bfrb, C:©*§-&k::iDV->T£l2 1 3 2 TSvffB^ 
B3E7*--7y hfcfflOfcigllr. Dl-lt3^$«£#W£ 

t-?5fe®LDTv^i/- vowmiDWjm&rstKfftizih 

[031 1 ] C o UTv *^B^T-lil3@ h 7 s> 7©-S5 
©i^SSicLDTvyi/- F©H«;&ia«T-5fctoffi 
ffl%ttiEM(^^lRl©^ t> B#i^ L D T VW- Y<DWm 

x^m *> (DffliKm t mz%.±teBitw zm&x # s t 20 

[0 3 1 2] *fc % ^?>ic^©^!3S*t^-rs 
:£i££M^-So 0 1 3 2<D&Tlzmi-£o tD.-.IB^ 
$|:fe£8 5 5 C£a§itt, LDTV©1 7 b — A£§3i^r3 

ttiiizD.-.mmmms 5 5 c©-gu^$?>tc^^« 

SfflD,-, • D 2 |2^^8 5 5 h^lfctti,. ZCDffiWz 

®-Se©«$g#l3Si£ftT^?>o LD TV©g|t)©«Sg 
5Da- a • D 2 f3&«?«8 5 5 h©D 2 IB£18|:6£ 8 5 5 j 30 

^.;bD 1 _ 1 ©3~5fg©7 : — ^IB^fi$r*)0 0 tfcoTD 
a-^DsT- l/3~l/5©l«©r-7±©LDTV 
©1 7b — A©fff?g£B3^T-££o ^7Fl/-^^f> 
fc:«o^T-fei.«^8 5 5h, 8 5 5 j KI3iTt-#-5 
fc«>, K©hb-7.B§F^T =1 tJt^TB#F^*)S«-fe 
l/3~l/5f;:&5. t£oT^i£!)j&g£¥«>T^.y 

7-r&8t^#*< CL©^^-:,©^©^^ 
^T£££ 3~5{g«t^3&t>B$t;:&5§±&LDT V© 40 

[0 3 13] i©^(±2Pgjl©VTR©^^ D 2 f3 

stf^s 5 5 j *m£? zMm&te^tzisb. mm<D^m 
^m^tm&x-Bta^o -^3Pga©w^tgsvTR(z 
a t & 2 ptB^ tt^T 3 ~ 5 fgisv > &m t> m tc & mm 
&mmT-$2>o •? , pg«©isos t)^^ hicjf&bfc 
®R;£ltT-&<, 3 7 Mzjfoi;Tl?£Bjf£&tt*^&*) 

jfiJI- A^te 5VTR iP^M'T 5 o 

[0314] te&^mmx-immmmmjsxzm^tiv 
i 6QAMm<Dmn<D%.Mi3&x4b, mmmvm&ft^ so 
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[0315] fe&<D^mzw&zfrm-tz>?j3.<Dmm 

SCry^^VTR© 13^ ^T- ttiB^^- * #±S- $C 
F^o®i@©li^©^:g|j^B^-ri.c: fcttT-£&v>„ ,r© 

fefeiiii®©^7D 7©^raf4©-rnfeiH» b^w^r- 

£&^o b*>L, #3PJ3©Pg/lS©HDT VVTRtii 
LDTV^b- KT-fc£&&#, Sj@©^7'0 y 7©l£fiS 
fft©TtlT^&V>iIH§>£ii|i}|! !3ff»Cff£t-||, i:^ 

[0316] #38Bg©HDT V©3«©Pg)IIB^£ff-3 
fc^g3lil?:£^©C/N#i«<,">h^fc£HD T vrnoM 

wifim^m^mm{&^mMm£mw.x-m£: bfet§ 

9^FNTSCf©EDTV^l/-K©TVtft 
b< tt{£)§¥f§LgNTS CffflLDTV^I/- K©TV{f 

[0 3 17] JiUl©<fc?£#^B3£^fc^l^3EigEB 
fC^Tii, C/N#{£<>feo :r.^-b-h 

jt^lS < ■=> *§^r i> ^ T * [si — ft ^© Bfc«j £ <g.v iip«k 

as, * b < tt^nwc wst-e § 5 1 1> d a^* 5 * n 

[0318] (ms.m 1 ) ^SS^J 7 tt*^B^$: 

BA^pgse^i t « i> t * ©t- s c 2 T-iiB^ u 

tscttaDggi ©^iSS«ffl^Ei(c^^-<t ?C4 
e©§ft^* s T-t s« Htc^-r<td ^ftftiRi^^ 1 § 

{f«?*£8 9 0 a. ^©^{PJl^«2§{g«^8 9 O.b, % 
3SI««8 9 0 o, *4Sfi««8 9 0 d#T*S. 

d©4Pg»sn3s-ri,^s;(co^T5fi^5. 

[0 3 19] 4»JBSHa-r*Ct±«HK:«tS4Jl©^8 
SP^® ^ 5 -ITIEt£7J ©MS'Kb ic «t 5 4 Jf ©IfeSPg* 
^^S* 5 , H3#ttreJBBB©C/Na*»^&V>&«)4Jl , Tf 

iSffl^T, 4«©pgg{5^$rtf ^ms. -e^ 

[0 3 2 0] E19 3tt^-(i[5J8S3©7'a^^ET-fe5^' 
gtmg&3(iB*^gfllS&8 9 5£:4o©E*8|5]B§a»£#t 
fig^n?.. ^-Slla]BS4 0 4 a, 4 0 4 b, 4 0 4 c©ft 

sp<oa*89i&«j*tt, 03 o<om im^>^-y4 o 

1 ©cf©^-gi(HlSe4 0 4 ©7o >y 7^i:IHJ b&CT-lfcBJi 
{i«Bg-r&o ^StIUSg4 0 4 a«£l!Mfe@-^&fittj££- 
H L V 1 .i;K^^H„V„tEpP^J5K^H„V L , H L V H ©4 

B*^{f^©*^-{C5fei,. 
[0 3 2 1] *TA*bfc(*lfte^tteWfe«-*|3JK4 0 
4aCJ;t) t lS*ft*^C 2 »fij $ ti 2> . zk¥ i: 
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m t m&<D&m& b:c mam x & 4>h^ £ % s „ «e o 

T> A^OTtfSiS 1 0 0 0*©HDTVftoa^H 

[0 3 2 2] <S^fiSc^©H L V 1 .«^tt^[5]g§4 0 4 c 

^' J TH,.V,./B/j!i^iJx«Si«2 5 0*. ?Jc 
¥»<feKI± 1/4 4: JSCS. ;r*"i£LL{i^i;5£«-f Si: 
L Lj5g#(±ffiSggB 4 0 5 at±D m*§£ft, D 
i: LTttj±/£tlSo 

[0 3 2 3] H L V L CDffi^^O 3fifc9-«±^fi8« 

7 7 2 ciCct^) loOLHIfC^Sh, Ei^4 0 
5 bCi »JE&g£ftD a - 2 {g^i:LTUi;*j;*;h,S. ^© 
#«S»4 0 4 c i:^jEKS7 7 2 c©|fflfc:EElS8SB 
£ 3o|9!{tT*>.fc^o 

[0 3 2 4]«^©H„V„, H L V H , HhV l ©3J$ 
^•{i-^fiJcis 7 7 2 aCtll-oOHHVH-HOTift 
S„ EEl»M#ffi&!lc¥fc4> 1 0 0 0 *©«•&, C©{= 
^fci:* 5 ?, SdD&I^K: 5 0 0*~ 1 0 0 0 *©*&#£*> 
o„ ^UT^Si[llS4 0 4b{C«fct) 4o©^t^S* 

tlSo 

[0 3 2 5] fi£oTH L V,_tb±ii: bT7.k¥, Sfi^fRl© 
5 0 0*~7 5 0*©J5K^-A^9-«|$nS. C;Jx£:HHfi 

^i:«t^o ^LTH„V„, HlV„, H„V,.©3je£#8:7 
5 0*~ 1 0 0 0*©jE&^£&*>, £rfi5ci§7 7 2 bf^r 
HHg^i:«:?)flE*8gP4 0 5dTfEB»$n, D 

2 - 2 f§-^^ LTtti;b;*ftS<, -SHLIfliD 2 _afIfi: 

(£0*~2 5 0*6lTffl^ LHoJODa^iftt 

2 5 0 *W± 5 0 0 *eiT©M^S7>H Lo^ t) D 
2-^^1*5 0 0*W±7 5 OMITO^ HHo£ 

5 D 2 -a«^-tt7 5 o*w± i o o o#wt©js«»j« 
^Tmmm2x-wmvfrm8 i ©ai<f«ii <D$><Mmm 

#T-#S. 

[0 3 2 6] £ a LTPB»S^-*«iifclB«I!ei£fc 
ffl^t>tl.;i:l:<t C/NCS&Tt^V^PiWC 
BJH^T-r SBifi>l£^#S|J!T- § S „ dW±JKaifc*J 
V^Ttil?" — tf^^'J /'©JSXhV'i-pXS&^j^ASfeSo 
fttcc ©If ^ S S&Htt&fiGttl 2 T-IKBS U 

fcH8 8©*2g««lfc^ll;«jBigi:tt^7ffeS. fct 

3 7©Wr-^MtSfe5, ^CT-(±^JERa5 3 7 
£PU<a£BJ3-r£o 

[0 3 2 7] JISE0IJ 2 tisl^TH 8 8 ©§<t^©7*D y 
ft, — ITiE^tlv Di-a, Di- 2l D 2 - a , D 2 _ 2 ©4 
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[0 3 2 8] C^t-i9 4 fcfci^f&gp 3 3©^Dy^0T- 

^935 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 dfc&V^T 
faft^ft, 09 3©#$^8&£:fclNTi&B.BL&LL s L 
H, HL, HHff^&So C©ff^-tt % 7C©8Mfee^- 
©7jc¥, Sifi3?ra©?S«%l^-rsi:LLttl/4, L 
L+LHfctl/2, LL + LH + HLIi3/4 > LL + 
LH+HL + HHttl©^45. LHfM^ii^Sfgi 
10 5 3 1 afcJ:9#«£ftBIfife^&8IS5 4 8 afciOTL 
L{I-^fc^^tLtli^-&fiKg|J5 4 8 c©H L V L S?C 
AjJ^ns. B«fe^jES3S5 3 1 a©fi»J©lttB^{c:i|bX{i 
H3 2©Iffn-y5 2 7T-gJ0J3Ufe©T*«B&-r-5 <> 

HH<l^tt^*»5 3 1 bl:i D#gt£:h, a* 
-£jE&gf$5 4 8 b£A££tl5o H LetttlftMS5 
4 8 bt43V>THH{f^t-&fi£$tLs H„V„-H{g^fc 
& ») 5 3 1 c C «fc & tu EMfc^fiRS! 5 4 8 

!3^SP3 3*»6til*$tl*. f UI8 8ffli2 
20 §te«©W;&S3 6-?TV«-5fc&9m:fc&*xS. 

Jlff-^tfSiS 1050*. »1 0 0 0*fflHDT 
VM-^«e e>«H 9 1 ©^(iSSIIEt^Lfc 4 o©§<g|fe 
fMc«fc») 4o©EiJ(©TVfl^#§{=£tiS, 
[0 3 2 9] TVf^OII^gL <m.Wt2>. EI 9 1 

2d, 8 6 2 c, 8 6 2 b, 8 6 2 a!:*vitDi-i, 

30 [0 3 3 0] g*ffe@-5©P8JI&2S©*§-S-|a 9 5 fcitPgJl 
*JiH©«t-5fcC/N©|qi±4;tt»K:LL. LH, H 
L, HH{f-f-©P^Jl5 u ^>^;i/7yS^^tL-S<t-5t'& 
So ££oT^37>^^:fr5>©ggg8#:fio< Cojx, @j 
H* s (rI±1-S„ L= Ld©B#L Lfg-^-, L=Lc©8#L 
L + LHIf, L=Lb©B#LL+LH + HLff-^, L 
= La©B#LL + LH + HL + HHM-^#!f£;*:h,£. 
tot> JSfi*©f*Slkntl/4, 1/2, 3 

/4, i©^©jSK7y#^©sft«T-f#?>nSo 

<t-f-* s Sia7t**S 1 0 0 0 *©HD T V ©*§•&, 2 5 0 
40 *, 5 0 0*, 7 5 0*, 1 0 0 0*©TV{t^#f#f> 

M^©^©SMS5S0T*feSo H*»?>We.*5S:«t-5t 
^*^5<:T*tt C NtfVottTT T Vft-^©S^{a^: < T 
qJt£i:&So t^oTIt— t^^^'JTggIStR©F , 3^U{Cj3V^ 
"C*»flW8i:©jB^««, tf;i/^{f^-T-H:xEPT-7Bt-i^ 
i-Sf§T-^^^c 19 7tt*#gW£fflVifcHDTV©R£ 

»tt2i©settJisEi*^-r. 1219 7^7?;-riei(3, sess 

LaT-C/N=a, LbTC/N = b, LcT'C/N = 
50 c, LdT-C/N=dfc!6:!)^©§g*^2 5 0 
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5 0 0*, 7 5 0*. 1 0 0 0#ODiiit#f#S,;h. 
So 3§g£LaaftT&C/N#&TU H D T VCDBBSt 
^©&©T-(±flf£T-t&^:t^#i£:£l}-3. b*> U ^ 

;i/*lfCDB*^T'{i7 5 0*, m^(*l©DSfe,^T-tt2 5 
0*. D-* hS§ltSF«b^T-{±7 5 0*. giS^f*) 
© G flb.^T- (± 2 5 0 <fem t (Dm&i&MT- 
T-*2 5O*0IIT-S4t-S?.. «.±©<fc-5fc:LT# 
$§J«©pgJl£3! £18 ^ 3 £ i: C J: !3 SfcfcifSg $tiT ^ s 
#5$T-B:g<IB£T- § & *»o 1» SfiT* § S «t 5 

«t 5 £ d -v ;ut- ^©ifefe&DT-^ d Ptexk t m 
bmucDw-MDzmmi^ d,. 2> d 2 _ 1n d 2 _ 2 ^*> 

D©+K v h*±W$.T-m^Mimi^ V-i^ 

to33i] (m&m 8 ) wt> g KDmmmzmmiz 
So mi 1 5©«*«et«®3atse*i©^Dy^iaK:jte 

W-fi' 7 6 2*&Aa$ilfcaiS#©tfjSttffi»gB 
4 0 5 OmiJfiUfcPSJiflJii©^— ^Da, D 2 , D 3 
CffiSW&^bStU B#^-f0a57 6 5 £*S^T*-f 

4£;fc^Tiiuj£©SRQ AM^©Pg«^©^W^SIt 1 
-=>©*8j2t «?£©!), 7>r^fflS7 6 4Sgt7>r 

[0332] ffe©ais*e>©3S{ifi^{±a*®^ 

t, D„ D 2) D 3 ©^-*£:bT«^2;ft.3o fKH<g 
^fr^tt^ ~; >y(s]g§7 6 7{C*5V>T^1' 2. >^fs^ 
C©^-f 2 ></{i-SffcfcB##g!jg|5 7 6 5 fcjg 
e>ft3o MlfDi, D 2) Datt<*ftgB5 0 3lZ&^ 

[0 3 3 3] ftCil 1 6©iJ61©7D y^iatCfeS 
<k5£6^fcb<ttrai5©3o©g{I-tr;U7 6 8, 7 
6 9, 7 7 0 , ©&(f»i|>SBK:fc 3*1^7 7 1 , 7 7 
2, 7 7 3ttHl 1 5 i:|5ja©iHSfI^7 6 1 a~7 6 

U i:hXjfobT&g%J^©^*>*;iW^]?£${©i!l!? 

^ t -^*aiJfe»oge-fe ^©x g £ ©»j»^ ©-£{*> * 
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[0 3 3 4] 01 17 ©S£*£5£©ii<f §1 

aMS"SCT-ttSe-b;i/ 7 6 8, 7 7 0 ©A c hOfiM 
«0:d = A©iat^1-«J:dK|^«»jpJfflS6s(E2 b it/ 
Hzfflr-^ 7 74 d, 7 7 4bfcd = B©i©f-^ 
7 7 4 c^btfe?-^7 74d)fe5^ £<DlteM\z& 

^t*>2 bi t/H2CD-«affl«asi*jffisft*-e*s. 

— 35> %l«<Diffi>3Bttft&m 775a, 775b, 77 

io ^.mv^y-i vtmbr—f 774 etsn^tt- 

>7 tr^-To ^a©-¥-*LJiy.^©«fe^T-{±^sfiJiii>!fe^. 
HPg?©b 77-( '^iTFfflr-^ 7 7 4 e£*fbTt£ 
^©•b^v-fgOgtliT- £ 7 7 4 dfC^-f 

it2 b i t/H afflffl«a»S6a»!T?*-3fe. o 

©;*:§•££/]<.£ < bT*tebTt^fc. b*>U 5^>* 
feiaSS©16QAM, 6 4QAM^©^fittt,«S£{I 

S7j£ii;bn Sfi-fe;i/©^$^^/^^ < u 

[0 3 3 5] IMtttb77-f v^JI©#V^Jft«tt± 

ffii^ifejai^^ift < b, ^ v^m<D4>tz\^mw<z\& 
®<-r?.ci:* s ~>^7 L A±{*©^$;i««)?,ns. 

??©KIieg^S©Sffll; J: »3 W±© d i: SrH^T- * 
30 ^©Clt&iai 1 8©*^©J^M^J8{3^(t5® 

fMSs • h?7-f y^^ia*fflv->-cittw-rs. eii i 

8©^|3S±*»e,JliCSft-fe;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 77 0aOA-A' 8±©if§l^ 
■to SI-fe;u 7 6 8, 7 7 0 (i^-v >^-;ug¥A§{t-b;i/ 

7 7 0b, 7 6 9, 7 7 0 afct^ >^;i/g¥A b 

&t^*>*;Ug¥B©/H?g$t£*iJfflbT<, ,i; 5o -n^>© 
>^;Hi#SfHr;i/© \-=yy -i y^Itj^bTii 
l 6©am^©jfflii§7 7 4i:i!), ^-v 
$t&Jx5. ^TUl 1 8^C^^V^Td = AiiA5 L +>^ 
40 ;i/©ii<MgS©^-?PSr^-r. d = B{iB^-^>^;i/©ii 
m^fi> d = A + B(i:£5^>*^&2JDg:b;fejt{ig 
fix TFttiifs 1-77^ PaiftfcAPCM 
ft^-T. SfHr;U7 68, 769, 770 T-{ifu©^SE 

^JT-I5i?s bfc s r QAMmv&mommmfcmttzm 

HTV^&ftT-^7 7 6 a, 7 7 6 b, 7 76cCS 
-TidKi, QPSK©«83&«ffla&*s2bi t/Hz© 
3jg©6 b i t/H z SS*lSa»Ttt»6n4. JS| 
agPlcv^< ^c:^^ev^4bi t/Hz, 2bit/Hzi:i 
'i>-rs. %fll/t*7-ftli-t> »<et^jMft7 7 7 a, b, 
50 ct^tQP SK(DSm±J^(D^^lZit^X 2 b i t 
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/Hz -5 mmmo^mm^v-^T 

± ff S £ C «t 5 ls|^©§{i -fe ;i/©* § * & n 5 o 

6 4 SRQAMWJSO^FJBttitJIWa^feJiV^iiii-fftt 
SRQAMCi/7 hfi£S= 1 CUfe^QPSKfjg 
§iU fii^i:r5t-ai6SRQAM, 2 ?>fc:;i£igT- 
S64 SRQAMTlfit?.. tot QP S KiCit^ 

§S« II 2 207*D?/i'ititl 6 SRQAMOi 

5. ^iiS©l^^Sttltttflgt-fe§. 4SRQ 

ft 3 HSStftS^^ ft 3 fc»/h3<4S*fb#B# * ix S 
.3.— tf— fettigUT^S. d-5 LT**S;B:rfj|£^fflji 

[0 3 3 6] JW±©«t-?t3bT^l 1 8©d=A+B© 
J; -5 ft^«©Mft A A^T- § 5. 

(c«tb, «^Wft/8«**Jfl§»*#ia±rsfci^;*:S 

[0 3 3 7] ifc£01 1 9©^— *©B#R3ESia£fl§^ 
T£-*-f A*n >y h©^— ^ISg^B^-TSo 01 19 

(a) l±«E**5t(!)^'fA7Ds» K 121 1 1 9 (b) fct 
Hffi««J8©^i' AJXnv VfcjjVr. 1119 (a) 
■i" «fc -5 5$©5£Sfga'J«S8S# D o w n o * 

5 sites ^^B^cansoi^icjaaR a t?b#ih©;* a 

-y b 7 8 0 aT-|H]Wfs^S^f), 7D-^ 7 8 0 b, 

7 8 0 c, 7 8 0dmA, B, C^-V >*;!/© ^88 

~.j£S±§-£\ l«IBf»D7 h 7 8 1 a, 7 8 1 
b, 78 1c, 78 1dC^I§liit> a, b, c^ 

[0 3 3 8] *^©«-&, 1119 (b) CjjvT £-5 
{ZhuxB©6 4 SRQAMt£©P§»Se3fc&55;£;BV^V> 
SfetoDj, D 2 , D 3 © : §^©2 b i t/H z © 3 o© 
Pg«7-*— * A„ A 2 r-^lil 6SRQAMT' 
S5fe8)Xn>yh7 8 2 b, 7 8 2 ch7D-^h783 
b, 7 8 3 cic^-rid«^)2{g©7 :r -^U'-hi:ft 

U70'yF 7 8 2b, 7 8 2 cii^©»%5„ 
C 3 tt 2 fg©<E3l^fi* s il 118©776c©i!2|Sf 

^^A7D7b 7 8 2 g, 7 8 3gT-aE 1 f-^©ii 
§{f#6 4 SRQAMfffbilS. fi3fifOeSSIS 
fcofc©, |h]— A^D y hf3e©E„ E 2 , E 3 
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T «7^J 3 {£© jUS # B— JB & ft 5 V > d %) 
±fcf3fc»fctt, h 7 7 >f f ^i©*«** i:*»Wt 

£se^a#*F* s -a-rs;: t^as u^. l*>u 

HI 1 8©TF©0£-^id£^l^©#lsrf5£43^Ttt 

[0 3 3 9] 012 0©TDMA^^^fA7Dyhi 
T* (a) i±$£*735X; (b) tt**BiCD*aS^-r. 01 
2 0 (a) iZTT^XolC, n-mmm-ZZJ A.XD-y 
h 7 8 6 a, 7 8 6bf^A, Bf-1'>^;i'©?S^ 
©i£ft&fTV\ ^-f A^D^z h 7 8 7 a, 7 8 7 
^A, B^^^l/G^fllA^eDailgSfT-S. 012 0 

(b) tdm1-<t -5 *^BJ©^^-1 6 S R Q AMffll 
20 >y h 7 8 8 aT-A a ^>^;b©§fi £?tV\ 7. 

D y h 7 8 8 cfA^tV^I/CSfl^TO. *--fA 
^D;; hft&ffi 1/2 {Cft So 6 4SRQAM01&7 
Os»h 7 8 8 iT*D 1 ^-^>^.;i/©S{l&ffVV 7^D>y 
b 7 8 8 lt*D 1 7 c ^>*;i/©3§Ha$rfTdo ^-/A7D 
>y hr(a{i^l/3trftS„ 

[0 3 4 0] #C^am7JSrTtf SfeftC^D* h 7 8 
8ptt'V>T l/2ffl^-f A^D>y bf 1 6 S R QAM 
©EaOfi^ai^ SUSfct^Oy h 7 8 8 rT'3i^ 
©^l' A^D >y h 4 S RQ AMT-fT-5. 1 6 S R Q AM 
30 i 0 4 SRQAMCjtfif lWS'J>a:Ufcft v jg§<§Bf 
©m*viS* 5 '>ft <ftSh^-5^* s feS. fefc'U dS 
^BSIHtfft^a-E tt«{g*4&tti« < ft S » ;t 7f »; ©^ 

[0 3 4 1] &,±(DX^HLXmm<Dh^7^ vtfrlH 
\Z-&t>ikXtemm&fttt*WLl£.-1: g S fe»SI»l$ftfci£ 
^** S «»SC t#T-#S£V^^Jjl#feSo *fc3o 

© t) l < ti 2 o©e3Hga©{E^«£smj^ ^b* s 

§ S »J1«|&'3W *T W T #§M7J If fe t) 
40 iS»H3»*ft±tf T31IS»#^T(f fe 0 g SSA s lS < , « 
-^ft^* s ff ^tlS„ Sfe. f53l^M©fSV , i 4SRQA 
M^©73^(cj;t) s @SSSrffi#t:UT/J^b, h 
flj^bfc^PWI^aftSTfS*. i©«-&, iu©^ffi^!lT-ift 
bfecfc -5 t^rT©«liP^©eiiS^tt#i:ns^* 
#SW©«r«©-oT?fts. --5 LT^^«©ti7^i:fc 
t> {c@/JnM^* 5. MMt&MI it - © rtJ£S^^|iMHA s ltn 

So 

[0342] mmm 9 > jjitsb 9 commm z mm t s 
■^^iftB^-rso i£Kfi«i9tt*»fli!*oFDMe3ai*jct 

50 Mffl Ufc^©T-^>So 0 1 2 3©OFDM^§ff^©^ 
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Oypmtmi 2 4©OFDM©i!j{1:fUI^£7jcro F 
DMO-SffeS 0 FDMttBftt«*+ 'J 75i3?$ 
ti^tfci!). -«©FDMJ:»)JB«»»©*Jffl»* 

So Ell 2 4©OFDM©^S@t^1-J;-5tCOFDM 

(D^xtim^^m^mm^mn 9 i THiii7 9 

3±Cf-^S: 1/t s©HKHTfia«U it^^>^- 
M94a-ve*Mn. -©fif£i£F F T§§4 0 
**-3*WB4^WHHWi7 9 9^PFTWfcU 10 
if 7 9 5^S„ t s©*a->>J|i;i/»Blffl7 9 6©»3 

[0 3 4 3] §12 3 ©OFDM-C CDM;W y 

m-&(ommm9<D®ft&m8-?z>o xti^titz hdtv 

-flS#) D 1-2 i: (SB«-*«-fi«) D 2 ©3»©Ptg 

5. II ^— ^?'JA^gP7 4 3 fc*5V>T» Di-,fi^ttC 20 
ode gain©lSv^ECC^F^^b^$i^, Da^ffJotii^ 
©n— h*^>©ECC©?fffbS$ns. D^tD 
2 - 2 fcfcTDMgB7 4 3 (C<t 5, mmfrW&mibtf ix. Da 
ft *) , ^flig 8 5 2 a©Dii£?U^?U^lfeS7 9 

•3, n^©C-CDMSIs=4a, 4b---©SglA*l 

[0 3 4 4] iB*&&#{sf ©D 2 fcfcA±/95 7 4 2 

©S6 2ir— *FUA;fr§&7 4 4 {Ct5V^TECCSP7 4 4 a 
(Ci5V>TECC (Error Correction Code) ?3^5"fb £ tl 30 

h V Wx>3-^7 4 4 btC&t^T r- U U -XfS? -ft:* 
*1, ^g§8 5 2 a©D 2 j4?y^JS7 9 1 b£A;ft$ 
tls n^©»Jr-^t^D, C-CDM*HS4a, 
4 b---©^2A*Si5{rAil^tlSo Sg 1 A*SB©D ^ 
— * tS!2 A*g)5©D 2 7 :: -^(C i D^©C-CDM 
»4a, 4b, 4 c - ••{ZiJV^T 1 6 S RQAMf 
CC-CDMtS^S. C©n^r©C-CDM^fi 
tt*^©#|)S:SJatt«©*-v U TS:*,oi:i:^{rpS-r 
5++ l J7iiil2 4©7 94a, 794b, 794c 
•■•C^r«fc3fcfi2£b&#£J3*»ltt±7 9 3±(Cfe 40 
So Z. o IT, C-CDMfi^tlfcn^r ©f^lgf 
tt, &FFT|5]S§4 OfCj;^ J8«»«|^-f >S?3> 
7 9 3A i t>B#P^ltt©^^^>^3>7 9 0 tcapr^tu 
t s©H^«>>d1;i/ft©B#P^i^7 96a, 796b* 
tC'&So H28r>>/tf;UBflB?g7 9 6 ah7 9 6 b©Hmc 

9 7 atfifctt^ftT^So i*l*«HHH*4:fi^U'<;i/-C 
*Stbfcfc©#, mi 2 9©B$H«l-ifl''<;i'it-fe 
tK #- K^PHB»7 9 7 a©Tgtt?;Uf;U©fiNf 

P^a^ffl&ici&bT&^ftSo tv=t— bt£©v;u 50 
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<3B#fcij»F F T CUSS 4 0 *>&©|EWft*J±aE5Uia5ij3 > 
;W40bt±!) 1 -0©{g^i;7&;t)Maa5 5{C«t 

[0 3 4 5] &tC, f««4 3©B^^5„ Ell 2 
4©B#KIS>->^;MSf7 9 6 eCmt. gflfg^fct® 
1 2 3©A^gB2 4£A:fc;**U ^bSSP8 5 2 b(3A* 
Ztl, riSPMhZtl, F F ToB 4 0 a £<fc !3 , 7-U 
i««fcSiB£*^ il24Cmti^t«7 9 9 
^?>ffl»ISW7 9 3 aCf^nS, mi24©B#F^fft 

.s/>*<«Hi9*6. mmam&m^ >; 7*7 9 4 

a, 7 9 4 b^fcg&jsias. ^ *i £>©*-+> >; 7>fci;2<^ 
£fi3ELT<^S:fe«>, #^©^M-^* s ^T-^So II 
125 (b) tftl 6SRQAM^ti$n, g-^ 
©C-CDM^Hi§4 5 a, 4 5 bSSffcSS&ftS. L 
Tv C-CDMeWIS4 5©«-^©C-CDM«SBS4 

5a, b^fjc^^T, mmMizmm^tin^ B z (DVy 
m^ifimmzti. D>j0iig»3 ws— 8 5 2 a t 

D 2 M?iJitt?U3 >n— ^ — 8 5 2 b iz <fc U , mmm^h 

tz*)7t<DD^ D z m j %-&iMm-£tiz><, c©®-&, mi 2 

5 (b) fcjjVrJ^&C-CDM&ffl^&HSfKjafc&SC 
£fflV>TV^fe» s C / /Nffi©ffiV%SM^f*^{±, D* 

©j^^a^^nso mmntitzTyAmmzftts&i 5 

7 £:fcV^«S3£*lSo Dx-^gfiClt^TD^-lfi-Sf^ 
9— IIiE©3— K^r-f >#l«v>;fe«K D a -llf©i7 
-m^&£ t)§[s^©»V^#T'fe|f^$tl,S. Da- 
ie9tt»l-lIffl«fe7 r 3-^4 0 2 cCiHDTV 
©fS^if f fcfe t> s D ,-2{=^ji* 1 - 2 W&Tl-V 
4 0 2 dCiO EDTV©(fJj^J5K^-©{sf tB* 
^txSo 

[0 3 4 6] D 2 «^tthUU^«^^tl, f21tf 
3-^4.0 2bfci!), HDTV©B5«JE£fl-i;&!?ffi;fr 
±B©fi*MS«l ©^T-ttLDTVASHiti^tXs 

±f34 J ^JE£^'*Anjtsr i:t«fc y-f KNTSC^u 
-KfflEDTVi^M^^ $ 6. J;:±l3ig*&&0-& 

*Q^.SCi:lC«t DHDTV^^JlK^nSo itu©^lfl£ 
« fc PW, S« C/N fcJS fc&B«© T V{f^-#g{i T- 
HSSF!)9©*^-ttOFDMi:C-CDM^ffl^-& 
t>■y•TfflV^S^i:^C t }; t) N OFDM^©t©t-it 
•e&*tV^»SG26*^3ST?S4. Ell 3 0CX7-I/ 
— b C/N J; -5 fc^3fe© 0 F D M - T C Mmmm 

f©fti^8 0 bt> *^BJ©C-CDM-OFD 

M^tt1t^5 : --v>^;H 8 0 7a«i7-L'-ftf 
Td s t>1t7'5 : -^>^-;i'2 8 0 7 b(i^-5 — U-b*sj- 

#So b-cKJis^a-r*. 

[0 3 4 7] OFDM&mtHZiS-FmTST gtplZ^Jl 
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TT-{iS:igT- & * v>. c — c d m tm^t>-^ 

2>ZtlZ& t), v;i/^/t^fc^< frOC/NCD&'fbClfo 
bfeBHfeSfl (Graditional Degradation) 0 2-5i s || 

see w- t* tt t vist^c-y— KxxijTii^e if js # & 
ae.t\> Lip mmm&m<Dc-cDM£&fr-g:t>iiz> 

Z\£lZ£*), C/N#*>& 9£<bbT* LDT V^b- 

Xttiimi 0 0^ti.TT-fei>fc», LDTV^l/-n- 
Jtfrtmn-bmL>1xZ>° £lMiTV©LDTV^l'- K 
©-9-— t^jnj :r#*rl3K:ffi*Th3tt^2&;^A 5 &3o 
OFDM*HDTV£D^f«Cffi5tI^©i|iiftS 
ffiT'«:DSP©II]B&S8i#*t<&?>. fiflWTV 
m-^CDDLjCD^^OFDMT'SS^r^^l-o 0 1 3 

«J&#©Di- 2 fcD 2 (I^©2o£;fc$PJ©C-CDM# 
fiflsU FDM4 0 DtCt tl^lS^AT-MS-rSo - 
^SlfWJT-SSbfcfs-if&FDM 4 o e t «fc t) Jl^iSf 20 
#g££tu *?Siffl C - C D MII^ 4 b 
01 2 3 t|a)«{ZbTHDTV(D^fiK^i:i«^J5g^As 

1, 2, 3 tmtx-ibztzsb&v&t&o 

[0 3 4 8] StHDTVCMPEGl^l/- >-*©<£*£ 
{f-^T-fei>D 1 _ 1 {l^-(iig?«?iJ^>^*-^-7 9 1 £ 
<£ !?M?U{t^t&t> OFDM^i8 5 2 C©<PT-QP 
SK^l 6 QAM©^H£gt±, 1FFTI4 Ofc<fci> 
B#|fflMi©{t^£gft;**iFDM4 OdtiO^WB 
T-j2!{i£*X3» 30 

[0 3 4 9] Srfta4 3 T-g<l£;ft,fc{s^fcfcF D 

M^4 0 e£:^TfflMtfc9-gl£tU OFDM«f3g(5 8 
5 2df;::^TFFT4 0a££t>fK©/l^!&3tt©{f 
^?i:&»3, #«(Dti§§4 5a, 4 5 b^tc J: 5 aH£ 
tu M?Uitt?U3 * 852aCfc»)D 
H£*ls HI 1 2 3 h^aiCUT, LDTV^L— F©D 
1 - 1 fl-l-* s Sff#4 3*^tB^^tl§<, 

[0 3 5 0] :?UT, LDTV<f^©.fr#OFDM£ 

JCcfctK OFDM©^j8£&[H]^ttLDTV{f^©^T<fc 40 
V">o HDTV{s^-fCj±^TLDTVff^(il/2 0©f 
v M/-hT-*S. ^^TOFDM©@ES^«(i 1/2 

[0 3 5 1 ] O F D MSYjl/f /UC^V^MST-I 

1 0-f >^tlT©'>$v>ilj@it-i' S£o 
THDTV^EDTV©i9!6:SifgTVif±TS: 50 
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0 F D M&m? ZttttfrV 5 *ffl©i9C f^H*^ 
<, §WTVffit;iiLDT v<yu- — r©T v{f-sg-©§ 

M©£MIJii«<&^. HDTVW^frlgjEjSi^-KOFDM 

*ffl^i>^i:tiOFDM © mmmmt^ § v >^«r- a» 

fll-Zr&VVo $£oT;£3gi!§©01-3 8{c^tOFDMM 

^Tgfi£:ft3 LD T V©v;W^;*©#£;*rtJfcig 
^1"3i:O?0FDM©£MI£^;fe:b&^T% OFDM 

©hsmis: 1/1 o&Tiz^miznmr-gzt^o* 

[0 3 5 2] Ell 3 8T-(±D 1 _ 1 ©^^OFDM 

MM bT ^ S ifi D t D !-2 £ O F D M^MT Z> Z\ i: * 
T-£3o C©t§-£\ D 1 - 1 tD 1 -2ttC-CDM©2Pg|l 

e^* s T-^sfe«), gi«i£©;f£i!jfr{;::^T&^;HF 
DTvtsDT vifigmissov^T >^^-mmz^tz 

WKcDW&ft&imX' & & t.^ o Graditional Degradatio 

n©ja^*5^sns, 

[0 3 5 3] CI 3 bT^B^CPgBe^tfpJfg^^Ds 

tc^ofe«>*^i^©l^»{E^h*I*-&fcniS c 
t i" i t> v;^;^ iz 3£ < frogff i^^;i/©^{b(Cj5& b 

fe^-^e^^v- r-©m#*#£*x-&£:^?3!jjii>bw 

[0 3 5 4] P^S^itSe^^^^-rs^Si: b 
t, 01 2 6 (a) iZin-tXdlZ, 45FDM©§-y-7^ 
^>^.;i/7 9 4 a~c£glljf 8 0 1 a i: bit 7"^^ > 
^;i/794d~fSr^2J1801 b i: b4^£ f ff*€> 
MliSi(**-K^8 0 2 a^lSIt, 012 6 (b) JCttVT 
,ta(:Pg&5tM8 0 2 b&mi,-f2>Z.tl,z£t) s m 
H801ai:f2I801 b©ii{s«*4^iKbT-§ 

[0 3 5 5] Z.ti%fflm-rZ>£. mit-^bfc@10 8 
(d) lzmt±5lz7j-uyTVMmizmm* J 3-z.tii^ 

t&mz-t&ims 0 1 aomtizm^i-zttiST'gz,, z. 

©J1-&H10 8 (e) t^tia{:Sli8 0 1afflS 
d'RJi£&C/'Nffi©^W>*;b KfjlliB2ji8 0 1 b{C 

<D^m,mz&^Tt>mim8 o 1 a©s«*spngi:>fe 

^il^^^^ff f>tl5, 01 4 7 tC^fidt-Jl© 
mm& m ^H^f S. ' n P owe r-We igh t ed-0FDM*5t 
(PW-0FDM) t^XX-lZW&o CI©*^5S^J©PW-0FDMtmJ 
M©*^0^© C - C D M^^$r*§^-&fc-& ZZtlZX 
tb 010 8 (e) t^-TctatzP§)lttii^3Jifc^ 

[0 3 5 6] Mft^'fclMlSg^ 0144 iZm+Zo iz% 
lii^-^ii^ l^-^?iJlHlgS7 9 1 a£tf-bTfitl© 



(39 

75 

*$^1S§§4 a~4 ct'^t'J7f i~f 3 T*iSF F T 
4 0£<k »3 OFDM^HU ^jf^-^fctS^^-* 
^'JIIJSS 79 1b^ bTiMr©J&H©^IHg§ 4 d~ 4 f 
T^rt'Jyf 6~f 8 t»FFT4 OtiDOFDM^l 

bjGlfil"^*-2>o 

[ 0 3 5 7] §ff ft ^i±S{f^ 4 3CFFT4 Oati 

f a~f 3 f±«f3§§4 5 a~4 5 etc J; *)S§ l^-^^iJD 
^J!)$1180 1a«^ ^r+'J7fe~f 8 

a^&^T-'-^jD^^^ji 8 o i b&mmz 10 

ti-2>„ 

[0 35 8] S1I801 a©e*fc£;*:iS^fc toilet© 
ill,vite^t;:;fc^T&g{s-e§3o - ? LTPW-0FDM{C<t 
9, 2®©PtJiM15}£#fig|-r£>. PW-0FDMS:C-CD 
Mtl^btSi: 3~4Jf©P^*s^-rSo 
l 4 4CDffe©ib#(iH 12 3©7d y ^g|©t§i!ri:lW 

[0 3 5 9] &£##gB§© Time-Weighted-OFDM 

(TW-OFDM)^©fg»<b^toV>T^So OFDM 

#T-t£»<, -j»*S©TVam*»0«fc^«tH«S-CH:t 

[0 3 6 0] #^W©pg/f<b©2fi££M^Si:. 13 1 30 
4 6C5VrJ:-5fc!fcAJl©3tf— KISIHIt ga^^BJl© 
jtf— KBtlHt &b£ib^T:*§ < tSCttCtt) AM© 
it7 r 5 L -^>^©^>*;Kirf— Hc^fbTSK & 
5. :^ bT#- KB#P^©Weighting£<fc t)-?;^/^ 
fc^r-riltJiSejai^S-rs. 3©7^£Guard-Time 
-We igh ted-OFDM ( GTW-0FDM ) t D¥-£, 

[0 3 6 1 ] $ <biz.mAmtmBm<D'>>*)imfflT s 

©^>^;HSSrle!biSt^bfe«^ A©*>>#;M# 
F^tsa5;BO-»*^Mtsbi!)^|<i:5. f 
SilCfttC «fc ^mmkm±iZt5^XA, B©*-^'J-V© 40 
r^ra^r^tl-etLAf a, Af bttSiAf a>Af b 
T-&£. 3©fc«>B©v>#;WCJt^T, A©©i/>7p 
;H£«J3bfcig-&©:t7-'-U — M£{£< 3?bT 
J/>#MIFITs ©We i ght i ng©^S'Hb (dj; tla^AJBi: 
SSBJf ©v^/^tcft-fS 2JB©raJHb* J 3S3WS. 
3©#^£Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
GTW-OFDM&ja^T 2Jf ©PtJf fcj££S£8 U £ 
AICtfiSMOTVOTft, iBIt-^M^4« 

^^©gmT-fc<£8?&gT V©£5£ Lfcg© A^pJiB 50 
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fcftS. £fcCSW-OFDM£JSUfc:>>;tUUB$fSt s ©MS'J 
fls £ J; t» ^ A JS i: % B Jg © C / N \Z ft + 5 pggfc § GTW- 
OFDMt £i§<fr ZZtlCi. t» ^sIs^l^U©^ 

Tl£*vM!HfeKa:B*S;h.JS£^. TVH^ffc^ 
tri'»P-»n$iai©Wflffllt*tt/|N$V'>&», 3©#- KB# 

<A. fl£^T*IQffi#J©GTW-0FDM£^Tffi8¥^§;jKT 
«fc?fc&IW§i:, ^©TV©J;o^@^hS:pji^ 

* fc mm m t v s ust-r * ^ v ^ a * & * &jh # & 

£ o C ©S-&BUK6 © <fc O CCSW-OFDM-^C-CDM^Ii^fr 

Sc^ b fcl£ll&/lo©gfg# qjf 6 h&S. 

[0 3 6 2] mWftlZ-?)\^rtX(D&W%mWt2> 
0145 (a) IZTji-f £5 izMM^Mifi^^J^^^ 
8 1 0 a~d©«^tt«6 1 2»©«^#§{fT- 
HDTV©{s-5f* s mS!T-£S„ b*>U Ell 4 5 

(b) C^VT i^tlV^^f/U 8 1 1 a~d©16 
{is %2fg<DB{&^(Dj}— \*mm. T gb&M^tzlsbiS. 
l@T-iS*<^:So C©«^s JglJi©A{g^B:#-m 
MTga^feto, M@B#P^©^t,>v;i/9 : -^^©^# 
BU3kf©«t5tc:Be^-^J±TV©Jg^^As 
otitis >K A^{CttTV©<SJ^J5£^*s^SnTV> 
£> fc #K «*. tt TVfliLDTVtfSif^. 
£ t>lzW, lJl©f>>^;i/^P^T s a§TsbiD^< 

4:oTv»sfc»c/N©&Ybfc*)S6i attain. 

[0 3 6 3] 3d UT^- KB#»i:^>>^;i/^H©||g!j 
toft-fSCfcCfctK OFDM©-*5£fflPg»Yb*:@# 
^^T-altgh^-S. HI 2 3 ©£ -5 KB# 
ra^S'HbtC-CDMi:ilfi^t»#S 3 fcCi^ 

[0 3 6 4] 3C-eM»95^J^ffl^Tpb<M^5o 
Y^uigl^STKH:, D/Utb*j/jN$v>g, fijg 

C^-r«k^{CD/U<3 0dBf(iKlf«i^§ 
<&t) 3 0>usJil±C35:€). Ill 4 8l;^tJ;oC5 0 

lTl5.^tai4 9 (a) CMTO^ti^l: 
TV|ttlsecC»LTil4 9 (b) t^f2ms 
(Dmm<Do*>, ^>>^)Vkm 1»8 Ola, K!2Jf 8 
01b, S3I801 cCSowptJl©^-^^- 
tt, B114 9 (c) lC^-r o §^©^-;i/— 7"©*"— KB# 
ffl7 97 a, 797b, 797co^t)Tga, Tg 
b, Tg c£#lx.(£5 0/is, 5/zs, lwshi^ 
Irt-^bTiS^-TS^ii^J; !30 1 5 O IZTfrt kotaffim 
8 0 1a, 8 0 1b, 8 0 1 c©3o©pg|l©v;i/^;1 

zizmtzmmmmm&mmtZo ±T®iitc»ut 
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g tw- o f DM^mmt % t^mfcrn^mim^x b 
b*>u ffi^a*©'J>5&v^LDTvojal^^©* 

CGTW-OFDMC^f^U^tSrhCit) 

Jft 1 B8 0 1 aTttJtf— FI»IBTffS3 0/zsJ2Lh©5 
CusfcfcoT^Sfeto, T V §«t&T- 4) git 

HSSttEll 2 l<o-fxiv ?mz7r;lstz&<D%m^ 
S„ VttLD TV'/U - K©liiKT-ift^/± 

6MPEG 1^77®lMbp sSS©fei^^ST-«t: 

1 4 9 t*lfei^l:i/>*MS7 9 6 
aTs a£r 2ms©ffll8tC^LT 2 0 0 s 2 M 

TfcfTfe 1 Mb p sJE< Izti LDTV^l/-KOI 

Ml^li^ 1-^ 5 X7 - V- b « < % 5 = 
«i©C-CDM^GTW-OFDMi:ffl^tf&i 
^ ^»*)WrFb&^;fea^*#££fc:«VV, Ell 
4 9T*iiiWlb^>#;HSt^bTi>>^;i/B#P^7 9 6 
a, 7 9 6 b, 7 9 6 c& 2 0 0/zs, 1 5 0 ju s , 1 

oo/zsi;imbT^5o ttotssiji, m2m, m 
[0 3 6 5] mmzc/K\zMi.T*>mmm.fcmifimM 

n. El 1 5 1 C^ti^CCSW-OFDMtCSW 
-OFDMoa^btCJ;!), ^vi/^/ix^C/N© 
2*^OPgilM^A s lim-rSo ^©idKCSW- 
O F D M h*^BJCDC-CD M^«a^t>*T ■kHSlT* 

S§ 1J1 8 0 1 a£<fcU^ l-2I851a, g§ 
1-31851 afttvW-'UTu^K^C/ 
Ntfi^M^MAHfifflTVR e c e i v e rfc^ 
TfeLDTVyi/-F©g^tfegi#fl?,. !S2J§ 
801b tig 2- 3J1 851 bT'ttlt— t7x>J7©7 
U>^UT©«fc-5£C/N#<£<^ 3-^h©^f 

i*«©B«li^v^if s d t vy l/- K 

©Sfl^T-^So it— tf^Ji>;7'©^iy.±S:c5«)S^ 
31801 cT-(£C/N#fl5<s iSJgi£* s *t < =f-* 

d "5 It C/N iL^-)^n^(D 2 ^©^Jl^KiS*** 

s-rs. iOct-SKi^g&afts^fsfliicDGTw-oF 

DMfcC-CDM©ffl^btS&^ GTW-OFD 
MtCSW-C-CDM©ffi^t>ttJ;!}f thS, 

«e*tt c / n 5 Pg«ms5^^* s ^* £ nt v ^ 5 

[0 3 6 6] C/N<0 3Jli:v;u^^^©3Ji©2*7C 
©PBJBS*3aS©R(*:a5«:HDTV, SDTV, LDTV 

©3»jf©Tve^©«Fiffliaftia*iai 5 2tc^f. h 

CSVf «fc-5 K 1 S^l'^XC-Ss^AJf ©^ 1 PtJI©2D 
>yb7 9 6 a 1 tttLDTVSEIU *C7W/WC 
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9fcWD»f7 9 6 a2 J f>C/N^btSV«7 9 6 b 1 
tliSDTVC^It^ h'b^IffOlS^HP 
{I^£iES-r&„ BJB©^2g, 3iSlCfc):SDTV©- 
ttfl»0*t>LP«*-<\ HDTV©HP{f-^$EaT 
So CgCttU 2, 31CSDTV, EDTV, HD 
T Vf ©g Vgf §EIt5 . 

[0 3 6 7] d ©*§£■ C W£fc*-V)\,mx fc£ < tft 

Sg'J>U Ell 5 3(:^t<t?t3^©Gracefu 
10 1 D e g r a d a t i o ntf^IfS tt^fi&fc^&V - * 
»*##$SWfc«fc»)»S>fta. EH53&CNR, 

So 

[0 3 6 8] *^BJ©GTW-OFDMtStl3$©*^HJ 
©C-CDMfflffl^b**&(±, G TW— OF DMi: 
CSW-C-CDMCi^btti!) 2 #^E;©|SgJlff 
g#«£ft&«£fflv^^#J£l£BJib£* s GTW-0 
FDMtP owe r-We ight e d-OFDM©ifc§ 
20 GTW-OFDMi:ffe©CNR©PgJieS 
SStfi^MT* 2^7C©PtSM^ttlia-r5. 
[0 36 9] 0154tt + t'J77 94a, 7 9 4 c, 
7 9 4efflt***+>J77 9 4b, 7 9 4d, 794 

f £ tt^T ^2 < s*r w- bx an b fc t> ©T% 2 pgJl 

©P ower-We i ght e d - O F DM&^Mt 
&e *f'J77 9 4 aflES^Tf S^-V UT7 9 5 a, 7 
95c©li3t)»LT^t07795b, 7 9 5d 

S„ 4«©PijlAS?#f>flSAs, Ell5 4tte 

30 2»©»^©i£8IS0!£b«>bT^S. EK^lf-fc? 

ffe© t^- d vwLmm^vmm-frfrWi z n s t 

[0 3 7 0] El 1 5 5©J:ofc lo©*>>#;i/7 

9 6 a, 7 9 6 b, 7 9 6 cftW-mH7 9 7 a, 
7 9 7 b, 7 9 7 c©B#|ffl*I*£flS&-ii-&B#IHE«fcfc 
SifcCtt) 3S©v;^/^{C?tt--5PgJlM©^«e 
Splits. Ell 5 5©B#P^Eg{C^Si:AB s B 
Jls CS©^-^* s B#SW±C^t!ct-i,o ro&«M*S 

40 yjj x^^bT^&w©^- 

* tc -f > * — 'J - -7 % *> It S d i: C «t t> t 1 - * ©5£iS# 

ffi± T Vff^S:^ Utait S 5 i: v ^ o 

i»o #tAil©7 ; -^^^-i!($-y--i'>^-U-r§^(t 

s^ttiDmioTv gmm ^-r * ffe© s «j*©,^ 

T-g-So 

[0 3 7 1 ] ;©*^0Rft99SECCxV3-ir-7 
4 4 j tECCr3-y-7 4 9 j ©70 i> H£EI 1 
6 0 (a) (b) iz^ti^ti^-to t-tzMl 6 7tf • 
50 'O^-U — XSP9 3 6 b©^P>^^EI^t-. =r • -Y 
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><$7 — U — Xg»9 3 6 b©^ ■ -i >^-'J-7RAM9 
3 6 a©cpT-#PI£*li>'f — U — 7)19 5 4 
SHI 6 8 (a) T-^U -f >^-U-ySgJStL 1 £E 
16 8 (b) tc^l". 

[0 3 7 2] d-p bT^-^-f U-X-r&di: 
01 6 lOVSBgfl©7Ds'^0i:01 62CVS 

t-^u&4 vsb-^8 vsb-^i 6 vsB©eaig@ 

^Sliii^Jl. 2*T«HBUfcQAM4>PSKe36««t 

[0 3 7 3] 0155 ©2f5$fc«k t) 3PgH©|lgJl;&i££ 
fr 5 c i: C <fc *> Amitm^co^jv^/^ c/N&fbfc 
iD*T^— * hy-fX©»*fciSifrT? TV 
MVfffl^ilCiSLDTV^l/- 

[0 3 7 4] *»ASK, QAM, PSK, OFD 
[0 3 7 5] *»W©^ffiieai^a;©— o©«f«0:jS* 

»3pjffl»**ia±**a *,©T*s* s -gf5©^i#fc h 

#F^©*MiiflS/^^ Aft £^©B$J8£f# e.ti^«i«© 
«*»*Jffl»*i:*lS©**jWffl«i*©«St-i: 9 

[0 3 7 6] b*> L, »M&S#5£^±tti£;55C©» 

^tt*»w©«t-55S:re»ffie33S*a;* s je5«Tf*s. ft-s 
ft 5.«fitt«©a»©*& 5 0 ^w±©*fM£#*#> e. 

^a©«*fc*J^^Tii«FJat^s^^T*)«asnfcS(s« 

tfTVfffi^ Sfs^iJiiT- # S J; o fCS8H4©fc 2> £ 
fTfrftttftfcEft^ft^o ^lU^fll^StgfcSWNT S 

casti: h d t vmm h©s^t4 1 w*©t»ise^ia© 

[0 3 7 7] *SS9ltt«a3b*.fc »3 «*ffltt»»«^S« 

i:tc:«t 0 s»^<t>-r&xtt&< ft*. 

c:©fctt)3gS©«*©/^^v^MT-*)5£^{SqItgT*fe 
T-fi&T- & 5 fe»W*©1658tti:s *rlB©S<§»i:©l« 

mmmizm^tzms. K*ft»*^e,ix5. 
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[0 3 7 8] *t*^B|0^fig^^§lJJ[SCffl 

rrt©s©^tB*M**:*ri3fc:»'j> 3 -a- s i: ^ o mm*® 

mt iiuji!>©N TSChHDT vse«ti b < ttS«-^© 
SMfflMtfS^. *fcTV*ia©* 
&*&©-y— br^UT^KWcifi^-rst^dSb* 
•fefe^c ft*?. mmmx-itQP sk v i6qam, 32 

10 QAMh 4VSB, 8 V S B s 16VSB©^I^i& 
ffl^fc0S*fflVvtaJMI3b&J&^ 6 4QAM, 12 8QA 
M, 2 5 6 QAM4>3 2 VSB, 6 4 V S B^tjgfflf 
£5Cilfc}:VN-5*T-fcft^. ftfe. IH£ffl^Ti£BJ3L7~ 

t)VN-5^T-^ftV^. *»A8i:TDMSffl»Ldt)-&TeSS 

-rzmmmzm.mi'tz&s fdm, cDMA^fctstiiii 
[0379] *f5B8©*«e3as*s;©-o©*sattjais 

*f UfflSM* * [SJ±£ # * t> ©T- S A s --£f5©g{St& £ 

20 oTtt^^jfflj&^a^ft ?)i£T-r*o seotitffle 

#M©»S*«2/;*7-Afce>*©BS»§fc»&ft5*fl5© 

ffl«»*ij«a*fc«!is©«**jffl»*©«agt 1 5 *x 
s©*««t»«»tt*«iav^at*5. cci^^is 

rbfc#$giil!£<$-5j£5>5fcfcftV'>. 

[0 3 8 0] u*>u mm&Lmij*.*>#LtMmtt<Dm 

&&*96Wi(DX.-5lz&toG;j£fi&1fi&g'C&z. ft-tfft 
£»M£S!j§©#i1&©i§1§r5 0^Lh©;§cttttjEfcfc«>&ft 
5. £©»MB, IS3£^f&tt^2ftfto#tt®^§f£# 

30 ^*M©^«s^(i?R^B<3tiRi±t-5. &mmitm.+^ 

t)ft^tn^^ft?>ftv^„ *^0§^^^i,hgE^©NTSc 
ffiig h d t v tm t ©s^i* h^*©t»ige^a©ie 

[0 38 1 ] *»ratt«*»*.t »> feffl«a»»**a« 
b tz i)<Dx- $> & v. gmmmiz sfcrnmrnt & v,-c mt\ 

t c «t o ^ft^©s* irii-^-r ^sttft < ft s . 

40 C©fett)^ffi©S^©'J^^»MT*4)55^{i"SjfgT-fe 

$.tzw&, mm&jjwmjzvtzWi-£xt>®-<Dm& 

T-OttS feto^3fe©i£?H4fc, £fflB©g{M$&i:©IS 

[0 38 2] *fc**W©^«eiS*SC*Jtl!±fltaifcffl 
S**Jffli«J*«r^:<#/St-S^S* s ft^fc» 

©5 s y ^ ;U H D T V l±*«E b It - tT ^ ^ U 

50 *J:luj*©NTSCi:HDTV^s^*b<J±§^«t© 
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&&3o &4b\ Ilit'lil 6QAMh3 2QAM©S 
Bi^^:fflV^fe<?lJ^fflV^Ti^0SUfeA s ^ 64QAM J pl 
2 8QAM^2 5 6 Q AMftlfflf t & ~ i: fcfc^ -5 £ 

K-?>A S K -^F S K jtfflT- §• S - i: *jV^ -5 * T- ^ 
<A„ 

[0 3 8 3] 

u mm ^gmcD&^w, 1 ^-*?u©^-* tsa x> 
mm u e-5-^spo*©«s^ p /nttcM-f^t p /mco 

f 2x-^?iJ©T-^5fiS4U SSSSBSffll^T 

r-^sfisstsctfc-tt), masse* 1 ©asw* 

M£SMg^*2^SU »lS©«2 3m mfll#§2 5 
tiU nffi©^ 1 t 1 -* ?U£, m 2 3 3 TfttSB 1 

r-i'?Ji:I2T-^M > i3§ii43fBilf 30 

«?£n<m;&3 nfB©«f3i£;b b*»3£tv>g««Tf * nfit 
^^{c, Q A M#5£©{=^©o 
- ©Sgg£# n>l%5nft45<t9 £±IS« 

[0 3 84] ZCfiMKlNTSCSftllT-^ 40 

hd t vtNT s ctomm^zmz^— <$?mii u 

[0ffl©®#*^] 

[HI] *»W©SBl©HMlWt*ltse2l«BO'>^ 
[121 2 ] *^B^©^JE^J 1 ©S£{i«£ lC/D-^i 50 
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[B3] ttzwvnmm i (Dmmm^cD^t Y)\>m 

[§4] *«930Sdfi« 1 ©iiftfi^-©^ h)m 
m 5 ] #SgB£©HS£0!l 1 ©fM^©3- H ©fO 5 £ 

tl 

[§ 6 ] #3PJ3©||SE0!l 1 ©m-^^P^WrJ-^^ >^ 
B 

[H 7 ] *3Bl!l§CD£2fc01 1 ©m^^P©4>©M^^© 

[B 8 ] #3gB£©ia£#!| 1 ©«^gf^«^-N©3- 
5^ >^§ 

[B 9 ] *ISi0il« 1 ©5£{g{g-5f ffl{g^j&P©BM 
tt«B 

[bio] ^mommm 1 ©aa& 1 6«qam©^* 

Wl/§ 

[HI 1] *»«3©IS«0S l©T>7=-^-^gr 2 i:^|{f 
«ftJtn£;©||&B 

[§12] #S8BJ3©|H;66fl| 1 ©£J&6 4fSQAM©<§^ 
,£©§ 

[B 1 3 ] *^B^©HJS^iJ 1 CD7>^j-¥mr 3 tMs 
[B 1 4] *^Bg©^S£#y 1 ©*Jfc6 4fiSQAM©{s^ 

W^IMI^S©^* h;i/B 

[HI 5] *&m(DmBBMl<DgM6 4«QAMfflifcl£ 

Ai, Az&mwm 

[§16] ^©iIMl®7>rt*gr 2) r*t 

[§17] *%$}<DmBM i ©^v* ;io£fil$©;/D >^ 
^B 

[§18] *^B^©^J£^J 1 © 4 P S KS!H©!i 
-^^7^7A§ 

[§19] ^mnommm 1 ©sb 1 ^mmoyu v^m 
[§20] **&ig©£*£0y i © 4 p s k mmmvm^z. 

[§21] *#gBJ3©|£S£#!l 1 (DM 2&mWt(D7u >y ^ § 
[§22] *W!f}<Dmi&mi<DXMl 6fitQAM©ff^ 

[§23] *9m<0$&m\<OW&G 4fitQAM©ft^ 

^ b)vm 

[§24] *$m<Dnmmi(D7u— 

[§25] (a) i±*^B^©HSStfiJ l©8faQAM©{s 
(b) li*^©HJE^J 1 © 1 ettQAMOfif^* h 

;i/§ 

[§2 6] **W©IQ(B«ll©*3S<g#©^Dy^B 
[§2 7] *^BJ©^S£^!|1©^6 4<lQAM©{f-^ 
,^©§ 

[§2 8] #2gBJ3©3ISE#iJ 1©7D— 5^+— h 
[§2 9] *ftf®<Dmmm3KLiSttZ>&misZ7-A0!)£ 
^©*fi£§ 

[§3 0] *»W©HJfi«|3©»lllI«ac:>n-^-cD 
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[0 3 1] aMBm§©*lM! 3®^ 1 BB^^-^O^d 
y 4?0 

[0 3 4] ^BJCD^SS^JSCD!, D 2 , D 3 <i^f©B# 
ra^ft{b©85£BJ30 

[113 5] ^^©USEtfiJSCDD!, D 2 , D 3 {f-5§©B# 
&g^Sft©I&BB0 

[E3 6] ^^©SISfi^JSOD,, D 2 , D 3 {i-*f©B# 

[137] *^©HMC«J 4 ££1* I.fi^i©y7r 
A3:ifc©*)5£0 
[038] ##gBJ§©|O10i] 3 S£J& 1 6 Q AMCD 

ii-^©^ h;m 

[0 3 9] *^W©IUS^J 3Hijlt^^B 1 6 QAM© 

ft^s©^ wi/0 

[040] *SSfl8©Slii« 3 t*tt 6 4 Q AM© 

[0 4 1 ] *^©HfiE^J 3©RfBBtt±CDfi^EBBI 
[04 2] *^BJ©^Jg^J3©TDMA^S;©B#WM± 

©m-§-iss0 

[043] #3PJ!©^fite0!l 3©iR^B*fe[elBS©^n y 
^0 

[044] #mw<D9mm 3 ©sg^s^©^^ 
[045] *^w©^je0ij 3©a»*«^s;<z>«»«s*fe 

0g&©7'D y ^0 
[046] ^W©HfiS^!l 3 © 1 6 Q AMe*©gfA 
1BS0 

[047] #SBB§©ftite0!l 3 © 6 4 Q AMfft^f ©ffit^\& 
82S0 

[048] *^B§©HJE^J 3© 1 6mmfi£,<Dfflim%ift 
^[HlS&©7'n 5/^0 

[04 9] &ftffl<D$mm 3©Dvi, D hi > Dv 2 > 
D H 2, Dva, D„ 3 fs-l'©B#P5^'a<b©a5iB§0 

[05 0] *%BS©^S£^J3©Dv a) D hi > Dva. 
Dh2, Dv 3 , D„ 3 {f-f'©TDMA^©B#F^#a-fb©a^ 
BJ§0 

[05 1] *^ra©HM0a3©Dvi, D HJ , Dva. 
D„2, D V3 , D„ 3 fi^-©TDMA^©^r^a-fb©i% 
K0 

[052] ^mom&m^izisif^n^A^mtt 

[05 3] *»W©fQK«l4fc*»4PiJiSiitjai*S© 
a^r©§{gSS*«^0 
[05 4] *»E!8fiD|UB«|4K:*H-.6(Se**St©S(Btt 

[05 5] #$8BJ3©^6E0!l4£:}3tt SPgSSfifc^^O 
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«-&©§fffii5Sffl^0 

[056] ^ftwommm 4 tc & w- s ^ * ^sti^ 2 
^©§eM««^0 

[05 7] *»|§©^Sfi«i5C*tJ-«aS&4ASKe* 
©{I-^.'SiB®0 
[05 8] *%91<D$g8fe0y 5 * *B 4 A S K ©(I 

[059] (a) tt*«WCDiaii0S5fc*JB-4^4A 
SK©<g^j£ffiB0 
10 (b) tt*»WOH«i0!l5.K:**{tS^4ASK©e^ 
,£g£M0 

[06 0] *^©^JE^J5iCi5(t2><£^C/Nffi©^ 
^©gjfc 4 A S Kfg^DfS^j&EHia 
[06 1 ] HJSF!l5(c4o{t?»4 VSB, 8VSB©j£fs 

[06 2] (a) lttftBM<DmMm5te&tfZ>ASKm 
foi 5 :7>f g >^<D^fifivSBfI^<z>x^ wi, 
H 

(b) tt**W©^«5«C*ltSVSBffi-5©««ft 

20 

[06 3] SQB«5K:i5«-*4 VSB, 8 VSB, 16 
VSB©Receive rO/D ^0 

me 5] *m}<Dm&m5t#tf&Tv&m#k±tt& 

[06 6] **W©lll««5fci3H-aBiJ©TVg««CD 
;/D y ^0 

[06 7] **W©^JK«5«ci5H-S«M -Jft±TVg 
30 <I«<3D:/D **EI 

[06 8] (a) ttfUEtflS, 6 KZjfettS 8 VS B©C 
onstellatio n0 

(b) kfcSOS#I5 N 6tj3»58VSBCDConste 
1 1 a t i o n0 

(c) itmrnms, 6iz&ttz>8vsB<Dm^-m?$%i 
mm 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
(^FADED TEXT OR DRAWING 
[^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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